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:ed Environmental Systems & Technologies Co.
:ed Analytical Services
1ty Johnson Drive Las Vegas, Nevada 89119-3705

Letephone 702-361-0220 800-582-7605 Facsimile 702-361-8146
LOCKHEED MARTINE¢

July 31, 1995
Is. Joan K¢ iner

Bechtel Hanford, Inc.

345 Hills

P.O. Box 9¢

Rich d, WA 9¢ 2

RE: Log-in No.:
Quotation No.: ‘00-B
SAF: 37
Document File No.: vuauww36
BHC Document File No.: 242
SDG No.: LK4838

The attached data report contains the analytical results of samples that were submitted to
Lockheed Analytical Services on 29 June 1995.

The temperature of the cooler upon receipt was 4°C. Sample containers received agree with
the chain-of-custody documentation. Sample containers were received intact. Samples were
received in time to meet the analytical holding time requirements.

The case narratives included in the foilowing attachments provide a detailed description of all
events that occurred during sample preparation, analysis, and data review specific to the
samples and analytical methods requested.

A list of data qualifiers, chain-of-custody forms, sample receiving checklist, and log-in report
are also enclosed representing the samples received within this group.

If you have any questions concerning the analysis or the data please call Kathleen Hall at
(509) 943-4423.

Release of this data report has been authorized by the Laboratory Director or the Director’s
designee as evidenced by the following signature.
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Lockheed Analytical Services ' Log-in No.: L4838
Quotation No.: Q400000-B

SAF: B95-067

Document File No.: 0520596/0525596

BHC Document File No.:242

SDG No.: LK4838

" | certify that this data package is in compliance with the SOW, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in
this hard copy data package has been authorized by the Laboratory Manger or a designee, as
verified by the following signature.”

Sincerely,

K’/ (HY LR 40 Vel 74 2.

Kathleen M. Hall
Client Services Representative

cc: Client Services
Document Control
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Lockheed Analytical Services ‘ Log-in No.: L4838
Quotation No.: Q400000-B

SAF: B95-067

Document File No.: 0520596/0525596

BHC Document File No.:242

SDG No.: LK4838

CASE NARRATIVE
INORGANIC NON METALS ANALYSES

The routine calibration and quality control analyses performed for this batch include as
applicable: instrument tune (ICP/MS only), initial and continuing calibration verification, initial
and continuing calibration blanks, method blank(s), laboratory control sample(s), ICP
interference check samples (ICP only), serial dilutions, analytical (post-digestion) spike
samples, matrix spike (predigestion) sample(s), duplicate sample(s).

Preparation and Analysis Requirements

® One water sample was received for LK4838 and analyzed in batch 629 bh for selected
analytes as requested on the chain of custody. Quality control analysis was
performed on the following sample:

Client ID LAL # Method
BOGO79 L4838-5 DUP, MS | 180.1 Turbidity

BOGO0O79 L4838-3 DUP, MS | 300.0 Chloride, Fluoride, Nitrate-Nitrogen,
Nitrite-Nitrogen, Orthophosphate and Sulfate

BOGO079 L4838-7 DUP, MS | 350.1 Ammonia
BOGO79 L4838-4 DUP, MS | 353.2 Nitrate-Nitrite-Nitrogen
BOGO0O79 L4838-6 DUP, MS | 9030 Sulfide

Holding Time Requirements
° All samples were analyzed within the method-specific holding times.

Method Blanks
° The concentration levels of all the requested analytes in the method blank were below
the reporting detection limits.

- Internal Quality Control

° All Internal Quality Control were within acceptance limits.
Kay McCann - July 10, 1995
Prepared By Date
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Lockheed Analytical Services ‘ Log-in No.: L4838
Quotation No.: Q400000-B

SAF: B95-067

Document File No.: 0520596/0525596

BHC Document File No.:242

SDG No.: LK4838

CASE NARRATIVE
INORGANIC METALS ANALYSES

The routine calibration and quality control analyses performed for this batch include as
applicable: instrument tune (ICP/MS only), initial and continuing calibration verification, initial
and continuing calibration blanks, method blank(s), laboratory control sample(s), ICP
interference check samples (ICP only), serial dilutions, analytical (post-digestion) spike
samples, matrix spike (predigestion) sample(s), duplicate sample(s).

Preparation and Analysis Requirements

® One water sample was received in good condition on June 29, 1995 and logged in as
L4838.
® The samples were prepared as LAS Batch 623BHT and analyzed for selected analytes

as requested on the chain of custody. Sample BOGO79 (L4838-2) was used for matrix
spike and duplicate and serial dilution. All data flags due to the performance of the
above-mentioned QC are associated with every sample digested with this batch.
Holding Time Requirements

® All samples were analyzed within the method-specific holding times.

Internal Quality Control

All internal quality control were within acceptance limits.

Hongsheng LI 7/31/95

Prepared By Date
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Lockheed Analytical Services ' Log-in No.: L4838
Quotation No.: Q400000-B

SAF: B95-067

Document File No.: 05620596/0525596

BHC Document File No.:242

SDG No.: LK4838

CASE NARRATIVE
INORGANIC METALS ANALYSES

The routine calibration and quality control analyses performed for this batch include as
applicable: instrument tune (ICP/MS only), initial and continuing calibration verification, initial
and continuing calibration blanks, method blank(s), laboratory control sample(s), ICP
interference check samples (ICP only), serial dilutions, analytical (post-digestion) spike
samples, matrix spike (predigestion) sample(s), duplicate sample(s).

Preparation and Analysis Requirements

o One water sample was received in good condition on June 29, 1995 and logged in as
L4838.
[ The samples were prepared as LAS Batch 629BHD and analyzed for selected analytes

as requested on the chain of custody. Sample BOG0O80 (L4838-22) was used for
matrix spike and duplicate and serial dilution. All data flags due to the performance of
the above-mentioned QC are associated with every sample digested with this batch.
Holding Time Requirements

L All samples were analyzed within the method-specific holding times.

Internal Quality Control

All internal quality control were within acceptance limits.

Hongsheng LI 7/31/95

Prepared By Date
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Lockheed Analytical Services : Log-in No.: L4838
Quotation No.: Q400000-B.

SAF: B95-067

Document File No.: 0520596/0525596

BHC Document File No.:242

SDG No.: LK4838

CASE NARRATIVE
RADIOCHEMICAL ANALYSES

The routine calibration and quality control analyses performed for this batch include as
applicable: instrument calibration, initial and continuing calibration verification, quench
monitoring standards, instrument background analysis, method blanks, yield tracer, laboratory
control samples, matrix spike samples, duplicate samples.

Holding Time Requirements
All holding times were met.

Chemical recoveries and MDAs can be found on the preparation and calculation spreadsheets,
respectively, of the attached raw data for each method.

Analytical Method Gross Alpha Beta

The gross alpha beta analysis was performed using Standard Operating Procedure (SOP), LAL-
91-SOP-0060. All samples were analyzed in workgroup #24940. No problems were
encountered during preparation or analysis. All QC criteria were met and no reanalyses were
performed.

Analytical Method Strontium-90

The strontium-90 analysis was performed using SOP, LAL-91-SOP-0196. All samples were
analyzed in workgroup #24941. No problems were encountered during preparation or
analysis. All QC criteria were met and no reanalyses were performed.

Analytical Method Technetium-99

The technetium-99 analysis was performed using SOP, LAL-91-SOP-0169. All samples were
analyzed in workgroup #24944. No problems were encountered during preparation or
analysis. All QC criteria were met and no reanalyses were performed, with the following
exception: The low LCS tracer chemical yield was elevating the LCS recovery out of limits;
therefore, the average batch chemical yield was used, preventing an out-of-limits LCS.

Analytical Method Tritium
" The tritium analysis was performed uéing SOP, LAL-91-SOP-0066. Allsamples were analyzed

in workgroup #24943. No problems were encountered during preparation or analysis. All QC
criteria were met and no reanalyses were performed.

01c



9613428, 146)
Lockheed Analytical Serwces o ‘'Log-in No.: L4838

3! ~ Quotation No.: Q400000-B

SAF: B95-067

Document File No.: 0520596/0525596
BHC Document File No.:242

SDG No.: LK4838

Analytical Method Uranium Isotopic

The uranium isotopic analysis was performed using SOP, LAL-91-SOP-0108. All samples
were analyzed in workgroup #24942. No problems were encountered during preparation or
analysis. All QC criteria were met and no reanalyses were performed.

Yvonne M. Jacoby July 26, 19956
Prepared By Date
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Lockheed Analytical Services

DATA QUALIFIERS FOR INORGANIC ANALYSES
[Revised 08/28/92]

For CLP Analysés Only - Reported value is less than the contract required detection

B limit (CRDL) but greater than or equal to the instrument detection limit (IDL).
For Routine, Non-CLP Analyses Only -- Any constituent that was also detected in the
C associated blank whose concentration was greater than the reporting detection limit
(RDL).
D Presence of high levels of interfering constituents required dilution of sample which

increased the RDL by the dilution factor.

E Estimated value due to presence of interference.

Sample analysis performed outside of method-or client-specified maximum holding time

H requirement.

M For CLP Analyses Only — Duplicate injection precision criterion was not met.

N Matrix spike reéovery exceeded acceptance limits. |

S Reported value was determined from the method of standard addition.
For CLP Reporting Only -- Constituent was analyzed for but not detected (sample

U quantitation must be corrected for dilution and percent moisture).

w For AAS Only — Post-digestion spike for Furnace AAS did not meet acceptance criteria
and sample absorbance is less than 50% of spike absorbance.

X,Y,orZ Analyst-defined qualifier.

* Relative percent difference (RPD) for duplicate analysis exceeded acceptance
limits.

+ Correlation coefficient (r) for the MSA is less than 0.995.

a! The spike recovery and/or RPD for matrix spike and matrix spike duplicates
cannot be evaluated due to insufficient spiking level compared to the elevated
sample analyte concentration.

b! The RPD cannot be computed because the sampie and/or duplicate concentration
was below the RDL.

! Used as footnote designations on the QC summary' form.
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Lockheed Analytical Services

DATA QUALIFIERS FOR RADIOCHEMICAL ANALYSES

[Revised 08/28/92]

Any constituent that was also detected in the associated blank whose -

B concentration was greater than the reporting detection limit (RDL) and/or
minimum detectable activity (MDA).

C Presence of high TDS in sample required reduction of sample size which
increased the MDA.

D Constituent detected in the diluted sample.

E Constituent concentration exceeded the calibration or attenuation curve range.

F For Alpha Spectrometry Only-- FWHM exceeded acceptance limits.

H Sample analysis performed outside of method-specified maximum holding time
requirement.

Y Chemical yield exceeded acceptance limits.

QC data (i.e., percent recovery data for laboratory control standard and matrix
spike; and RPD for replicate analyses) exceeded acceptance limits.

a The spike recovery and/or RPD for matrix spike and duplicates cannot be
evaluated due to insufficient spiking level compared to the elevated sample
analyte concentration.

b! The RPD cannot be computed because the sample and/or duplicate concentration

was below the MDA.

! Used as foot note designations on the QC summary form.

>
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5118 Control #: 95-0040
Sample Dlsposmon Record

Revision #:
Date Initiated: 07/05/95

Section 1 - BACKGROUND o -
SAF #: B95-067 - : : '
OU: 100-HR-3
Project ID: 100-HR-3 LFI
Task ID: 6
Sampling Event: 100-HR-3 Groundwater Sampling-Phase 1
Laboratory: Quanterra/Lockheed
Project Coordinator: R. C. SMith
Task Manager: R. E. Peterson

Section 2 - SAMPLE INFORMATION :
Number of Samples: 4 - Qunaterra; 2 - Lockheed
ID Numbers: Q - B0G041, B0G042, B0G077, BOGO78; L - B0G079, B0OG080
Matrix: Water
Collection Date: 06/27/95

Section 3 - ISSUE
Class: Validation Direction
NCR Number: N/A
Type: Temperature Excursion
Description: Samples were stored for twelve hours in a refrigerator with temperatures of 7-8 degrees
Celcius.

N/A
NCR Validation (Print/Sign) _ Date

Section 4 - DISPOSITION
Type: Use As Is
Description: With concurrence from R. E. Peterson, task lead, proceed with analyses and document

excursion with this SDR.

R_C. Smith/ A g%é/ '7/‘/0, /25
Project Coordinator (Print/Sfgn) ' , Date

743 /es”
‘Task Manager (Prmt/Sngn) ' Date

NIA .
QA (Print/Sign) ) : Date

- Section 5 - INSPECTION (Issue Class: Nonconformance Oniy) b
- - Inspection Number:
‘Inspection Results:
. 014
N/A : :
Inspector (Print/Sign) ' Date
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[95] From: Kenneth F Trapp at 'NHC279 6/28/95 4: 07PM (1762 bytes: 1 1n)

fo: Robert C (Clay) Smith at "WHC321
cc: Kenneth F Trapp, David A St John
Subject: Samples Out of Range in Temperature.

Dear Clay,

Message Contents .-

Text item 1: Text_l

A11 the samples stored in Refrigerator 3 at 4701-C were exposed to out
of range temperatures for a 12 hour period, from 2000 on June 27 to
0800 on June 28. The temperature ranged between 7C to 8C. Here is a
list of the affected sampies by SAF:

B95-067 (100-HR-3 Groundwater Sampling, Phase 1)

B0GO41 Quanterra

B0GO42
B0GO77
B0G078

B0OGO79 Lockheed

B0GO80

Only the analysis for Anions, NO2-NO3, Turbidity, Suifide, and Ammonia
are temperature dependent.

B95-077 (100-HR-3 Groundwater Sampling - TPH)

B0G790
B0G791
B0G792
BOG793

TPH is temperature dependent. Shipped'io Quanterra.

B95-078 (116-B-5 Crib)

116-B5A-10

116-B5A-12.
116-B5A-14.

- 116-B5B-10

"116-B5B-12.
116-B5B-14.

116-B5C-6
. 116-B5D-10
'116-B5D-12
- 116-B5D-15
116-B5H-10

. "116-B5H-12.

- 116~B5H-15
-116-B5G~10

- 116-BSG-12.
116-B56-15

5
5

5

5.

.5

5

AN o?.these.samples are temperature dependent. Shipped to FAST.

01€



LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1n01)
Jun 29 1995, 01:57 pm

. ~ Login Number : L4838
Account: 596 - Bechtel Hanford, Inc. * Richland, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project

L4838~1" 5. 29-JUN=-95 03-AUG-95
temp 4; SAF# 595 067

Location: RFG01-07B

;' BOGO79:-

Water 1 S SCREENING : Hold:24-DEC-95

L4838=2: e BOGOT7Y: . 29=JUN-95 03-AUG-95

temp 4; SAF# B95-067 -

Location: RFG01-07B

Water 1 S 6010 ICP METALS Hold:24-DEC-95

38== ow. - BOGO079 5 29-JUN-95. _ - 03-AUG-95

temp 4; SAF# B95-067

Location: RFG0O1-07B : T

Water 1 S 300.0 CHLORIDE Hold:25-JUL-95

Water 1 S 300.0 FLUORIDE Hold:25-JUL-95

Water 1l S 300.0 NITRATE Hold:29-JUN-95

Water 1 S 300.0 NITRITE Hold:29-JUN-95

Water 1l S 300.0 PHOSPHATE Hold:29~JUN-95

Water 1 S 300.0 SULFATE Hold:25-JUL-95
i FE 03-AUG-95
B95-067

Locatlon. RFG01-07B .

Water 1 S 353.2 NITRATE Hold:25-JUL-95

,4838+5 s BOGOT9 35:29-JUN=-95 . 03-AUG-95

temp 4; SAF# B95-067

Location: RFGO01-07B

Water 1 S 180.1 TURBIDITY Hold:29-JUN-95

~g5.:29-JUN-95 ~ 03-AUG-95

temp 4; SAF# B95-067
Location: RFGO01-07B
Water 1 S 9030 SULFIDE Hold:04-JUL-95 '

5::29-JUN=95. ' 03-AUG-95

L4838=
temp 4, ’
Location: RFG01-07B ,
Water -1 S 350.1 NH3/N Hold:25-JUL-95

5;. 29-JUN=95 - 03=-AUG-95

L4838~ -8 S
temp 4; SAF# B95- 067
Location: 157

- Water 1 S GR ALP/BETA LAL-0060 Hold:24-DEC- 95

"BOGOTG: .

Page 1

017

Oy 96



b3

Wf
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LOCKHEED ANALYTICAL SERVICES

LOGIN CHAIN OF CUSTODY REPORT (1noO1)

Jun 29 1995, 01:57 pm

Logln Number: L4838

Account: 596 Bechtel Hanford, Inc.

Project: BECHTEL-HANFORD Bechtel Hanford Project

* Richland, WA

Water 1l S SR-90 LAL—0196_' Hold:24-DEC-95

Water 1 S U-ISOTOPIC LAL-0108 Hold:24-DEC-95

L4838<9: " C'BOGO79. 0 a0 Y. 27=JUN-95. 29~-JUN-95 03-AUG-9¢
temp 4, SA :

Location: 157

L4838~10 i 'BOGO79:. -, 27=-JUN=-95 29-JUN=-95 03-AUG-9¢
temp 4; SAF# B95- 067

Location: 157 v

L4838-11 #: L - BoGO79 . - -~ 2Z7-JUN-95 29-JUN-95 03-AUG-9¢
temp 4; SAF# B95-067 :

Location: 157

Li4838=-32: ) -BOGO79- -. 27=JUN-95" 29-JUN-95" - Q3-AUG-9F
temp 4; SAF# B95 067

Locatlon' 157

L4838~ ‘BOGO79: % i 5 27-JUN=95: 29-JUN-95  03-AUG-9%
temp 4;

Location: 157

5483814 - “BOGO79 " .- -275JUN-95  29-JUN-95  03-AUG-9°%
temp 4; SAF# B95 067

Locatlon. 157

4838=1! Fs oo BOGOTY {'*?ﬁ;}' 5. 127=JUN=-95. 29=JUN-95 03-AUG-9F
temp 4, 'SAF# B95-067 :

Location: 157

L4838= Lﬁ .... Do B0G0O79 .. I - 29=JUN=95 03-AUG-9%
temp 4; SAF# B95 067

Location: 157

;4838 B 5. 29-JUN-95 03-AUG-9¢
temp 4; SAF¥ B95-067

Location: 157

Water . 1 S TRITIUM(H3) LAL-0066 Hold:24-DEC-95
‘L4838 g o - BOGOTY 5. 29=-JUN=-95 03-AUG=9¢
temp 4; SAF# B95 067 - '
Location: 157 :

Water 1 S TC-99 LAL-0169 Hold:24-~-DEC-95

Page 2
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LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1ln01l)
Jun 29 1995, 01:57 pm

' Logln Number: L4838
Account: 596 Bechtel Hanford, .Inc. * Richland, WA
Project: BECHTEL-~HANFORD Bechtel Hanford Project

4 e 3 G BOGO79 L TR [IN=9! 9- = '~ 03-AUG-95
temp 4; SAF# B95 -067 ' . :
Location: 157

L4838=20: @i i - 'BOGO79:,. . 03-AUG-95
temp 4; SAF# B95
Location: 157

- BOGQ79" - .03-AUG-95

“BOG080: .. 03-AUG-95
Locatlon' RFGO1- 07B
Filt H20 15 S 6010 ICP METALS

7. "REPORT:TYPE. .. - 03=AUG~95

SAF# B95-067

Location:
Water 1 S EDD - DISK DEL.
‘Water 1l S INORG TYPE 4A RPT

Water 1 S RAD RPT TYPE 4F

Page 3

Signature:

Date:




Radioactive Material Screening Worksheet 6/29/95

“ .7 Job Name WHC-06295-L4838
Sample |Solid or| Time |Sizé (gorml)] Counts_ | CPM | DPM _ i Activity (uCi/sample) RAD
Number | Liquid | (min) [Alig [ Smp| @ | B | « | B |a| B | « B | ap | "« | B | @B |von
L4838- 1 |Liquid 'S5 10{- 20 4] 113| 0.8)226] 1 -8] 4.28E-08 |{mpq 4.28E-08 | 8.56E-07 | LD 8.56E-07 |[NO

Activity (uCi/gm or mi)

" Totals: - | 4.28E-08 |0.00E + 00} 4.28E-08 | 8.56E-07 |0.00E + 00

8.56E-07
% Alpha | Beta

y : 2919

5.89E-05 | 1.60E-04 Analyst's Signature: M P( Z‘6—1‘7“1!;
a | # Betatity '

uCiign 5.89E-07 | 1.BOE-06 | Review Signature: m

215 H€ N0

J20



2
. - Page _ 1 of &
Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST kig %5 -
) ata Turnaround
0 Priorit
‘Collector * . - Company Contact Telephone - noaty
K‘ e / ,Q - -ZZ-? ° R. E. Peterson (509) 372-9638 Normal
Project Designation 4 ’ . Sampling Location SAF No.
100-HR-3 Groundwater Sampling, Round 9, Phase 1 100 H B95-067
Ice Chest No. Field Logbook No. Method of Shipment
. S Fz - 1060 Federal Express
Shipped To Offsite Property No. Bill of Lading/Air Bill No. I
Lockheed Wab-0-0204-%% A0 4623 299
Possible Sample Hazards/Remarks Preservation
: HNO, Cool 4°C | H,SO, Cool 4°C *] H,SO, HNO, Cool 4°C HCI Cool 4°C, | .
Type of Container G G PG PIG P P/G PIG G P/G .
= 2
) No. of Container(s) 1 1 1 1 | | 9 ! 4 { i =
Special Handling and/or Storage Volume = :}
Maintain samplings between 2°C and 6°C. 500mL 500mL 500mL 250mL 1L 1L 1L 500mL - 1L 20mL *
p e
ICP "““’“’F' o s‘:f’ " |NO; - NO, [ Tusbidity |Sulfide | Ammonia | Gross ';:*:‘“ Tritium | Tc-99 Activity ==
Metals NO,, NO, S$r-90, Scan == .
SAMPLE ANALYSIS (Uafilter- |po, 235738 T
ed)
Sample No. Matrix* Date Sampled Time Sampled Con o S i -
B0G079 Ce & DY 5S¢ D93 ¢ \ €| Y [ \¢ '3 w | & s
CHAIN OF POSSESSION Sign/Print Names '
IR RN ."‘l 2%;‘-;/21;30}[ S = Soil
Relinquished By . Date/Time Recgived By Date/Ti 12 "y SE = Sediment
, 9 ASS 5’22" P p L(; ilz ' ﬁs I/ :’ C é‘ﬂf 4,: qu Sample analysis for phosphate, nitrate, and nitrite by EPA 300.0; and turbidity by EPA :E - :?\:zze
Aé%&m—g—z-—;—z‘—cl{e“n - y Daie/Time l 7 Ret-:eiv o Date/ Tirae 180.1 is being re-ques.led fo!' lpfomallon only. The ERC Contractor acknowledges that :,V = :)\;:m
— 2 Gy the 48-hour holding time will not Qg met. A o A
WE&[@W' - . - DS = Solids
:~§elinquis By ate/Time Received By Date/Time TLI e Tt pe /eATes, /¢ s Ol of /dbv(ﬂ tor DL - Drum Ligits
N T = Tissue
s - a o Wi = Wi
JRefnquished By Date/Time Received By Date/ Time 12 near 9 brineen 1°C aud § t, tr TR L - Ligid
Y _ Sanp (6. x - o
- | Received By Title Date/ Time
— A~ D*—&.GLL Costaod> Ciq S [o9ue
NAL SAMPLE' Djsposal Method Disposed By Date/Time
DISPOSITION'




] o : . Page __ 2 of _ 2
Bechtel Hanford, Inc. ‘ CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST
Data Turnaround
O Priority
Collector , . . Company Contact Telephone
. NC- & < Z A . 2?20 . R. E. Peterson (509) 372-9638 M Normal
Project Designation ! ’ Sampling Location SAF No.
100-HR-3 Groundwater Sampling, Round 9, Phase 1 100 H B95-067
Ice Chest No. ) Field Logbook Igg. ) Method of Shipment
. - : c ~< - /Q i) Federal Express
Shipped To . Offsite Property No. . Bill of Lading/Air Bill No'i "
Lookheed Wa5-0-004%-3% 20 - 46T 7= A5
Possible Sample Hazards/Remarks Preservation HNO
3
Type of Container G
No. of Container(s) 1
Special Handling and/or Storage Volume
Maintain samplings between 2°C and 6°C. o 500mL
ICP -
Metals i
SAMPLE ANALYSIS : (Filtered)
Sample No. Matrix* Date Sampled Time Sampled _
BOG080 w G- Dy 5" Q F3) P
CH AIN S sl 3 Sign/Print Names SPECIAL INSTRUCTIONS Matrix®
RN S = Soil
oul . =| Refer to Activity Scan listed lof2. SE = Sedi
Relinquished By 0/ Date/Time . I_{ecq;ze(By Date. e 12¢o y 1sted on page 10 sg - g:li_ll;nml
AG-£ ez €& Sadsr 9 b U Aragg & G nrefi s SL = Shudge
Relinquished By Date/Time Received B Date/Time . o v
K @5%9 f&ﬁagz E/0% /66 |t ' The samp les were e<posed 1O et o semse[o - o
s - - DS = Drum Selids
J Relinquis 7" Date/Time Received By Date/Time m’hpﬂ/'&/’fh w5, bﬁTWQ!/l % & ‘1&( ‘5 % , .—{0/ ¥L= gx"‘m qu‘um
= fissue
~2 - ; ! R W= Wj
«| Relinquished By Date/Time Received By Date/Time l} neury, L = Liqid
% ;’ = Xgemiml
4 = er
_E\ LABORATO | Received By Title Date/Time
G T sw-'\ILL C—-alo!."‘ Lp'z""_‘l) /0 1~
~YYFINAL S_'AMPLE"cyiSpOSGI Method Disposed By Date/Time T
™ DISPOSITION f{, .

LYl



Page 2

WELL LISTED IN THE 1995 100-HR-3 ROUND 9 SAMPLING

199-H3-1
199-H4-10
199-H4-13
199-H4-15A

199-H4-15CS

199-H4-16
199-H4-17
199-H4-45
199-H4-46
199-H4-47
199-H4-48
199-H4-49
199-H5-1A
199-H6-1
199-H4-3
199-H4-4
199-H4-5
199-H4-6
199-H4-11
199-H4-14
199-H3-2A
199-H3-2C
199-H4-12A
199-H4-12C
699-96-43
699-97-43

022
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Environmental S '

Restoration E RC e Job N:,,_.‘ z
Contractor Team B ooty "

. — o OU: 100-HR-3
Interoffice Memorandum o e
’ Subject Code: 5250

‘00 W.S. Thompson  N3-06 DATE:  Jype 13, 1995

COPIES: R. L. Biggerstaff = H4-91 FROM: S K. De Mers Q

Radiological Controls

N3-06/376-2764

sunect: 1995 Round 9 sampling for 100-HR-3

There is no need to perform total activities prior to offsite shipment to NRC licensed labs of
samples taken from the attached list of wells.

All except one of the wells listed in the attachment were reviewed for radiological content based
on the previous 4 years of sampling data. No well listed has a 8 activity in excess of 100,000
pCi/l (<.l uCi/sample based on a 1 liter sample size) nor any « activity in excess of 10,000 pCi/i
(<.01 uCi/I based on a 1 liter sample) All wells show activities < 2,000 pCi/gm (< 2 nCi/gm
D.O.T. limit). The highest activity in recent samples is 773 pCi/l B and 50 pCi/l a.

The remaining wells are in locations that do not provide a credible path whereby they could
become contaminated at the above listed levels.

Radiological monitoring during sampling will only be required if the wells are located in
radiological areas or if the wells themselves are labeled with radiological stickers.
Monitoring requirements for down hole work such as pump removal will be determined based on
the history of each well on a case by case basis.

skd
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% P3478, T47Y4 WHC - SON-93-0003
‘ Revision 4

SAMPLE CHECK-IN LIST

Date/Time Received: (,-29-9¢ /O‘IUD sDG#: M|~

Work Order Number: s / ' . SAF #: 8 €L§‘-—cy;127
Shipping Container ID: fonkusd T Chain of Custody # 4 -

1. Custody Seals on shipping container intact? Yes D No [ ]
2.  Custody Seals dated and signed? | Yes P<] No [ ]
3. Sample temperature L% °C

4.  Vermiculite/packing materials is Wet [] Dry [
5. Each sample is in a plastic bag? Yes [ Na [ ]
6. Sample holding times exceeded? | Yes [] No D

Samples have:
tape hazard labels

SZ custody seals % _appropriate sample labels

Samples are:
in good condition _____ leaking
broken ) —___have air bubbles

9. Is the information on the COC and Sample bottles in agreement?

Yesid No [ ]

Notes:

Sample Custodian/Laboratory: /LJLV1,Q£; 4//l/k5 Date: (—29-75
~ Telephoned To: V,WFLLG«\ Vet On ﬁ,?/? 55 By /’”’L’")’ M

33
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Sample Logm
Login Review Checklist

Lot Number _L_W)ﬁ_

The login review should be conducted by that person logging in the samples as well as a peer. Please use this checklist to ensurc
that such reviews occur in a uniform basis. Please sign and date below to verify that a login review has occurred. This checklist
should be affixed to each login package prior to distribution.

For effective login review, at a minimum, five reports form the login process are required. These are the COC (or equivalent),
the login COC report, the sample summary report, the sample receiving checklist, and the login quotation. Before beginning

review, ensure that these five components are available. Jobs with single component samples, the sample summary report may
be omitted.

AMPLE SUMMARY REPORT YES NO N/A Comment

1. Are all sample ID’s correct?

2. Are all samples present?

3. Are all matrices indicated correctly?

4. Are ail analyses on the COC logged in for the
appropriate samples?

["<—7<$<><7<

5. Are all analyses logged in for the correct container?

6. Are samples logged in according to LAS batching

procedures? X
LOGIN CHAIN OF CUSTODY YES NO NA mment
1. Are the collect, receive, and due dates correct
for every sample? X
2. Have all appropriate comments been indicated in
the comment section? )(
- SAMPLE RECEIVING CHECKLIST YES NO N/A Comment
1. Are all discrepancies between the COC and the login X

noted (if applicable)?

- 02¢
G o 7-5¢
secondary review signature date

0 435Y(

Al B (2915

primary review signature




-Lockheed Analytical Services | 4 ' ‘ _ ’ Page 1 of
Sample Receiving Checklist .
Clieat Name: M\._\ - MF«( JbNo. L\ yJY © Cooler ID:

COOLER CONDITION UPON RECEIPT , '
) - .
Temperature of cooler upon receipt: = - . : L/ C’
temperature of temp. blank upon receipt:
. ’ Yes No * Comments/Discrepancics
custody scals intact Y
chain of custody preseat Y
blue ice (or equiv.) present/frozen Y
rad survey completed i’s
SAMPLE CONDITION UPON RECEIPT
Yes No ¢ Comments/Discrepancics
all bottles Iabeled X '
samples intact Ve B -
proper container used for umple type ’s
sample volume sufficient for analysis X
proper pres. indicated on the COC X
VOA's contain headspace A
are samples bi-phasic (if so, indicate sample ID’S): Y-
MISCELLANEOUS ITEMS
Yes No ¢ Comments/Discrepancics
samples with short holding times Y
samples to subcontract X
ADDITIONAL. COMMENTS/DISCREPANCIES
4 a
Completed by / date: A1 HHs. le -29°7S
Seat to the clicat (date/initials): *¢ Clicat’s signaturc upon receipt:
Notes: 'awmwubm#wuﬂ:whmm:pm mclp(
*® = ploase reviow this information and retum vhﬁcxﬁuﬂcmmwmm.!ﬂ-u“

N
A
X S
L/\

\[\verswn 2.0 (11/11/94)



Lockheed Aha]ytica1‘Laborat0ry.
SAMPLE SUMMARY- REPORT (su02)
: Bechte} Hanford, Inc. * Richiand, WA

"~ B0GO79 — L4838-1

‘ L4838-2
L4838-3
L4838-3
L4838-3
L4838-3
L4838-3
L4838-3
L4838-4
L4838-5
L4838-6
L4838-7
L4838-8
L4838-8
L4838-8
L4838-17
L4838-18

80G080 — L4838-22
REPORT TYPE - L4838-23

L4838-23
L4838-23

| Water

Water
Water

. Water

Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water

Filt H20
Water

Water
Water

SCREENING
6010 ICP METALS
300.0 CHLORIDE-

300.0 FLUORIDE -
300.0 NITRATE ~
300.0 NITRITE-
300.0 PHOSPHATE
300.0 SULFATE-
353.2 NITRATE -
180.1 TURBIDITY
9030 SULFIDE ~
350.1 NH3/N —~

GR ALP/BETA LAL
SR-90 LAL-0196-
U-ISOTOPIC LAL-
TRITIUMAH3) LAL
TC-99 LAL-0169 -

6010 ICP METALS
EDD - DISK DEL-

INORG TYPE 4A R
RAD RPT TYPE 4F

028
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LOCKHEED ANALYTICAL SERVICES

‘Sample Results

Client Sample ID: BO0G079 ' Date Collected: 27-JUN-95

Matrix: Water ~ |pate Received: 29-JUN-95

Percent Solids: N/A

Turbidity NTU 180.1 0.61 N/A 29-JUN-95 24771 L4838-5
Chloride mé/L 300.0 5.6 0.020 29-JUN-95 24769 L4838-3
Fluoride mg/L 300.0 0.27 0.10 29-JUN-95 24772 L4838-3
Nitrate-N mg/L 300.0 3.0 0.020 29-JUN-95 24766 L4838-3
Nitrite-N mg/L 300.0 |< 0.002 0.010 u. 29-JUN-95 24767 L4838-3
Ortho Phosphate mg/L 300.0 0.034 0.10 B 29-JUN-95 24768 L4838-3
Sul fate , mg/L 300.0 32. 0.10 29-JUN-95 24770 14838-3
Ammonia Nitrogen mg/L 350.1 |< 0.020 0.050 u 06-JUL-95 24789 L4838-7
Nitrate-Nitrite-Nitrogen mg/L 353.2 3.3 0.050 05-JUL-95 24790 L4838-4
Sulfide mg/L 9030 < 1.0 3.0 u 01-JUL-95 24793 L4838-6

63cC



]@; Hegﬁﬁ . ? cﬂqﬁi Analytical Laboratory

Nonmetals Analytical Data
Technical Review Checklist

(Analyst)

[ Ansiyss Dete: -

Analyst Name (Prmﬂ

Client(s) Name:

LAL Batch ID (n_v \,\\

Method No.

_2Zse (s § FLRATS

lnstrument-

- Dascription 0L ves: [ Ne |
Completeness Review %
1.  Was required method/SOP followed?
2.  Are gll raw data available and |abeled properly (8.g., d
methods used, units, sample IDs, dilution factors, reruns)?
3. Are all nonconformities in the raw data noted and/or _
explained?
4. Were all the client samples analyzed for all constituents -
and QC as specified on the LAL Bench Sheets?
Data Quality Assessment - |
5. Were samples properly preserved and analyzed within the
method-specified holding time?
ﬁ. Are instrument calibration criteria met? -
7.  Are initial and continuing calibration verification data v
{bracketing the samples of interest) within criteria?
8.  Are bracketing initial and continuing calibration blank data /
within criteria?
9.  Are matrix spike and/or matrix spike duplicate (if required) | .~
recovery data within criteria?
10. Are method blank data within criteria? ~
I 11. Are duplicate precision data within criteria? e
b 2. Are laboratory control sample data within criteria? -~ l
~ 1 13. Has spike verification been performed adequately? e LAL ID(s): SVP Initials:
LA €3%-3
Has the status been updated in the ACS? v

: 0“‘;30 Bs

NAnalyst's Signature/Date

Revised 08-02-84

Secondary Reviewer’s Initials/Date

7455

064

0, 2 Avdas achak o




Technical Review Checklist

’ Nonmetjals Analytical Data [
‘ (Analyst)

——

Analyst Name @rinth L2 " | ania

CIieﬁf(S) Name:

‘Method No: 3ead

BT Y * Description”
Completeness Review P
1. Was required method/SOP followed?
2. Are all raw data available and labeled properly (e.g.,
methods used, units, sample IDs, dilution factors, reruns)? 4
3. Are all nonconformities in the raw data noted and/or
explained? <
4, Were all the client samples analyzed for ail constituents S
and QC as specified on the LAL Bench Sheets?
Data Quality Assessment
5. Were samples properly preserved and analyzed within the -
method-specified holding time?
I 6. Are instrument calibration criteria met? ~
7. Are initial and continuing calibration verification data
{bracketing the samples of interest) within criteria? -
8. Are bracketing initial and continuing calibration blank data
within criteria? <
- 1.9. Are matrix spike and/or matrix spike duplicate (if required)
recovery data within criteria? v
I 10. Are method blank data within criteria? -
I 11. Are duplicate precision data within criteria? -
12. Are laboratory control sample data within criteria? -
13. Has spike verification been performed adequately? P LAL ID(s): SVP Initials:
| 4/ | L4&3%-7
- 7 -

Has the status been updated in the ACS?

Notes and comments: -

=T - oo lts Vs S Ll

Anglyst’s Signature/Date Secondary Reviewer’s Initials/Date 1t

AR 2 CVAL ek no

Revised 08-02-94



S | | ‘Jﬁélf@lH%%
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Method: 9030 Reactive, Total . R Analyst: Mike Nys
Batch: 629-fw1, 620-bh ; : _ Analysis Date: 7/1/5

Sample Analysis:

96.6% REC _

CCB 10.10 100 10.0 1 ~0.199 mg/L

Q.C. Standards:

True Value of LCS = 7.96 mg/L from 1.00 mL stock #95136 at 796 mg/L.
True Value of ICV = 11,34 mg/L from 1.50 mL stock #95298 at 756 mg/L.
True Value of CCV = 19.9 mg/L from 2.50 mL stock #95136.

True Value of MS = 3.98 mg/L from 1.00.mL stock #95136 diluted to 200 mL.

Calculations:

Sulfide (mg/L) = [(A*B)~(C*D) * 16,000] / mL sample * 4 -
Where:
A = mL iodine added;
B = normality of iodine;
C = mL titration;
D = normality titrant;
4 = The dilution factor from the reactivity part of the analysis
(50 mL sample to 50 mL of scrubber solution, then diluted to 200 mL)

Su_lﬁqe (mgl,kg_)_é [(A*B)~(C*D) * 16,000] / g sample * 1.333

Where: ‘

A = mL iodine added;

B = normality of iodine;

C. = mL titration;

D = normality titrant; .

.+ 1.333 = The correction factor from the titrimetric part of the analysis

(final volume of scrubber solution is 200 mL, but only 150 mL
is used for the suifide analysis [200/150 = 1.333].)

146



Standardization of Thiosulfate:

Wt KIO3 (g): /. Volume::

used: =Wt: KiIO3 used: "

1.0123 | _ 100.0 | 1.0 [0.010123

- Normaiity:
11.40 0.02489

Standardization of lodine:
10.00 ml

14
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‘Nonmetals Analytical Data
Technical Review Checklist

(Analyst)

QN W S WO e
&

[ Anatyst Name eringf TR

Client(s) Name:

W

‘Method No: - 2oz “':\“Qgr(:

B Description
Completeness Review %
1.  Was required method/SOP followed?
2. Are all raw data available and labeled properly {e.g., e
methods used, units, sample IDs, dilution factors, reruns)?
3.  Are all nonconformities in the raw data noted and/or ~
explained?
4, Were all the client samples analyzed for all constituents .
and QC as specified on the LAL Bench Sheets?
| Data Quality Assessment _
5. Were samples properly preserved and analyzed within the
method-specified holding time?
6. Are instrument calibration criteria met? -
7. Are initial and continuing calibration verification data _
(bracketing the samples of interest) within criteria?
8.  Are bracketing initial and continuing calibration blank data -
within criteria?
8. Are matrix spike and/or matrix spike duplicate (if required) o
recovery data within criteria?
10. Are method blank data within criteria? -
11. Are duplicate precision data within criteria? - -
L1 2. Are laboratory control sample data within criteria? -
13. Has spike verification been performed adequately? o LAL ID(s): SVP Initials:
| LAS28-4 ECH
Has the status been updated in the ACS? /

o (s (3

a7t

V795

Nnalyst’s Signature/Date
a-;ua 06.02-94

Secondary Reviewer’s lnitials/Date 120
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Lab Name:
Lab Code: LOCK__

Matrix (soil/water):

Level

o

Color Before:

Color After:

Comments:

(low/med) :
% Solids: '

L.A.S.

. S 1 :
INORGANIC ANALYSES DATA SHEET

__0.0

LOW

Case No.: 629BHD  SAS No.:
WATER '

CLP
CLIENT ID NO.

: BOG080
Contract:. BECHTEL_HA

SDG No.: LK4838
Lab Sample ID: L4838-22

Date Received: 06/29/95

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte |[Concentration|C Q M
7429-90-5 |AIuminum_ 25.0|T P_
7440-36-0 [Antimony_ 58.0|U P_
7440-38-2 |Arsenic_ _ 98.0|U P_
7440-39-3 |Barium 25.8(B P_
7440-41-7 |[Beryllium 1.0|U P_
7440-43-9 |Cadmium _ 5.0|U}| P_
7440-70-2 |Calcium _ 43400 _ P_
7440-47-3 |Chromium_ 9.1(B P_
7440-48-4 |Cobalt 6.0(U P_
7440-50-8 |Copper 3.010 P_
7439-89-6 |Iron 13.7|B P_
7439-92-1 |Lead 56.0|U P_
7439-95-4 |Magnesium 10300(_ P_
7439-96-5 |Manganese 2.0|0 P_
7440-02-0 |Nickel 15.0|U P_
7440-09-7 |Potassium 4960 (B P_
7782-49-2 |Selenium_ 108(B P
7440-22-4 |Silver 4.0|U P_
7440-23-5 |Sodium 14800 _ P_
7440-28-0 |Thallium_| 50.04U P_
7440-62-2 |Vanadium_ 10.0(B P_
7440-66-6 |Zinc 4.0(U P_
Clarity Before: Texture:
Clarity After: Artifacts:

"FORM I - IN
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CLP
CLIENT ID NO.

et 1 ) - .
INORGANIC ANALYSES DATA SHEET
H BOG079

Lab Name: L.A.S. Contract: BECHTEL_HA

Lab Code: LOCK_ Case NO.: 629BHT SAS No.: SDG No.: LK4838

Matrix (soil/water): WATER Lab Sample ID: L4838-2

Level (low/med) : LOW

Date Received: 06/29/95
% Solids: __ 0.0 ‘

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte |Concentration|C Q M

7429-90-5 |ATluminum_ 31.9|B P_
7440-36-0 |Antimony_ 58.0(U P_
7440-38-2 |[Arsenic _ 98.0|U P_
7440-39-3 [Barium 27.0|B |1 P_
7440-41-7 |BeryllIum 1.0{U p_
7440-43-9 |Cadmium_ _ 5.0|U}| P_
7440-70-2 |Calcium _ 42800 _ P_
7440-47-3 |Chromium_ 14.5( P_
7440-48-4 [Cobalt 6.0(T7 P_
7440-50-8 |(Copper 3.0{U P_
7439-89-6 |Iron 144 P_
7439-92-1 |Lead 56.0|U0 P_
7439-95-4 |Magnesium 10600 _ P_
7439-96-5 |Manganese 5.3|B P_
7440-02-0 |[Nickel 15.0|U P_
7440-09-7 |Potassium 4980 (B P_
7782-49-2 |Selenium_ 87.0|U P_
7440-22-4 |Silver 4.0|U0 P_
7440-23-5 |Sodium 15300 _ P_
7440-28-0 [(Thallium_| 50.0|U ‘P_

|7440-62-2 |Vanadium_ 10.5(B P
7440-66-6 |Zinc 7.6|B P_
Color Before: COLORLESS Clarity Before: CLEAR_ Texture:
Color After: COLORLESS Clarity After: CLEAR_ Artifacts:

Comments:

FORM I - IN
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. o  Y4lockheed:Analytical Laboratory
Me_tals Analytical Data
Technical Review Checklist

: (Analyst)
Analyst Name {Print): o/, Lindrer | instrument: 74 P 6se Method: &o/o
Batch Number Client Name Code Comments Bench Sheet ACS
incluged YN | updstes YN
706 cas ( Oilvbions ) - Ok /or Nz Y 4
706 ¢t m 13 17 (soe potes) 10 (306 pots = Zw ) RPeoiesr Reduweo!
629607 Bechic///an/érd lrec ) ’ : Y _ Yy
E256h D ~ " ~ ‘ y Y
"CODE  ANOMALY -
10 Prep Blank data was not within criteria
11 Laboratory Control Sampie was not within criteria
12 Duplicate Precision was not met
13 Matrix Spike recovery was not within criteria
(oo} Other
— o —
Description ) Yoo No Comments
Compieteness Raview
1. Were the standard operating procedures (SOP) followed? v
2. Are all raw data available and labeied properly {e.g., methods used,
units, sample |Ds, dilution factors, reruns)? v
3. Are all abnormalities in the raw data noted and/or explained? 4
4. Waere all the client samples analyzed for all constituents and QC as /-

specified on the LAL Bench Sheetsc.=_-

Data Quality Assessment
B. Was the sample properly preserved and analyzed within the method- 7/
specified holding time?

6. Were the ingtrument calibration criteria met? 4

7. Are the initial and continuing calibration verification samples data /
bracketing the sampies of interest within criteria?

8. Are the bracketing initiel and continuing calibration blank data within /
criteria?

‘9. For ICP Only: Are the interference check standard recovery data within
criteria? 4

Notes and comments:
@ Pé /’5-77} @PA (2?/) Due to sam,:lc lexbure (medium) & wow- am/onmly
@ pre,o Brlank '306',9/:6 Zu

lccmfy to the best of my knowkdyc, that the data are accaptsble and in compiiance with the isboratory policies end client requests,
ucapr as notsd apove.

Lo 13 Jul 95 S it D 0 Tl 95
' A_nalyst Signature/Date Seco‘ﬁdarv Reviewer Initieis/Date 2 O

/;r  bsmdner foe T T eirscrmnide




<= plockheed
ICP RUN LOG
Date: /2 Ji/ 35 ' Start Time: /648
Analy.“.' o lindnee - End Time: _2232

Sensitivity Check (10 ppm Mn /10 ppm Cu): __ 2. 38

ICP File Folder: /551934 o0ar

QC REFERENCE PAGE: l F0& |

I BATCH # l COMMENTS
706' cd’s /D//uhcu:) 0/(/;r N3 — Camplctc'

706 ¢t pct/:_ycsl peyu.u'ed — F0€ppb Zn prep blarik
E25bh T Ok - Cornplete
r £256K0 Ok = Cormplede

u T
/ ‘ '

]

ANALYST, Lottt foflodoee  DATE: £33

The sample loading lists are kept in a 3-ring binder next to the instrument and will be bound as needed.

'REVIEWER: DATE:

LAL-95-LOG-0733

000147
Page

20¢



ICP RUN LOG - QC REFERENCE PAGE

306
SOURCE LOT NUMBER | PREPARATION EXPIRATION
' DATE DATE
_——
ICV NIST/ lnersanic vegv_ms* 450ee A 3/1/%%5 i©/1/95
MICV HIsT 95112 4/20/95 &/1/96
CRI Incnjnlu': thtv.‘t’h ‘ 151 S 4/28/95 QA/1 /96
ICSA w 910187641 T = 471 /9
ICSAB " Q01615433 - 9/.1/as
STD A u 45062 5/3/95 /1785
STD B n 45073943 1/6/15 a/1/55
¥ 2bd sovece.
SPIKE A | norqunie Yentures Q5084 3/30/95 Y/1/35
SPIKE B Plasma - Them , Assce Q01876027 - 2/26/9%6
SPIKE C |\, conic Ventures 57089 3/3¢/95 W/1/95
AFCEE S¢ike it 95133 5/2/98 | /1/35
TCLP Seike u ysu 8 4/28/95 q/1/35
Page prepared by: e Date: 07 Il 95
Reviewer: Date:
LAL-95-LOG-0733

Page 000306



LOCKHEED ANALYTICAL SERVICES
" RAD DATA REPORT (ra01)
i
Bechtéel Hanford, Inc. * Richland, WA

Bechtel Hanford Project (Project BECHTEL-HANFORD)

Client Sample ID: BOGO79 LAL Sample ID: L4838-8
Date Collected: 27-JUN-95 ' Date Received: 29-JUN-95
Matrix: Water . Login Number:

Gross Alpha 19-JUL-95 GR ALP/BETA LAL-0060_24940

Total radio-strontium 11-JUL-95 SR-90 .LAL-0196 24941

19-JUL-95 GR ALP/BETA LAL-0060_24940

12-JUL-95 U-ISOTOPIC LAL-0108_24942

1
5

12-JUL-95 U-1SOTOPIC LAL-0108_24942 1.
0

12-JUL-95 U-ISOTOPIC LAL-0108_24942 1

Co0OO0CQ
W WU~ -~
N = o
(oo Nen oo Jan I \V I \V
SLLh
N-= N

pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L

Page 2
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L‘GCKHEED ANALYTAICAL_ SERVICES
| RAD DATA REPORT (ra01):
Becﬁtél Hanford, Inc. * Richland, WA
Bechtel Hanford Project (Project BECHTEL-HANFORD)

Client Sample ID: BOGO79 . LAL Sample ID: L4838-17

Date Collected:  27-JUN-95 ! . ‘ ’ Date Received: 29-JUN-95.
Matrix: Water . ' Login Number: L4838

H-3 ’ 21-JUL-95 " TRITIUM(H3) LAL-0066_24943 520 240 250 pCi/L

309
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LOCKHEED ANALYTICAL SERVICES
l :
. RAD DATA REPORT (ra01)
Bechtel Hanford, Inc. * Richland, WA

Bechtel Hanford Project (Project BECHTEL-HANFORD)

Client Sample ID: BOGO79 LAL Sample ID: L4838-18
Date Collected:  27-JUN-95 Date Received: 29-JUN-95
Matrix: Water . Login Number: L4838

Tc-99 19-JUL-95 TC-99 LAL-0169_24944 5.3 8.6 10. pCi/L

Page 4 : 310
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Yo WEKTENGE

Cee, 19 Awg 199y

tute of Standardg & Tectmologp

" @ertificate

THIS IS A PHOTOCOPY OF THE CERTIFICA "
WHICH IS BEING MAILED TO YOU UNDER
SEPARATE COVER.

Standard Reference Material 4321B
Alpha-Particle Solution Standard

Radionuclide
Source identification

* Source description

Source mass

Solution composition
Uranium concentration
Reference time
Radioactivity concentration
Overall uncertainty

Measuring instrument

Half life

Natural Uraninm
SRM 4321B

Liquid in 5-mL flame-sealed glass
ampoule '

Approximately 5.3 grams

Natural uranium in 1-molar nitric
acd
0.01998 g g*

1200 EST January 1, 1992 A

Aot A 6«\\
U.238: 246.7 Bq g* . 445
U-235: 1135 Bq g
U-24: B376Bq g’

U-238 0.87-percent @ ¢
U-235: 0.96 perceat
U-234: 1.86 percent

Mass spectrometer, silicon surface-barrier
detector, and 4={a+8) liquid-scintillation -
counter @

U-238: (4.468 = 0.005) x 10° years @
U-238: (7.037 £ 0.011) x 10 years
U-234: (2.454 = 0.006) x 10° years

. This standard reference material was prepared in the Physics Laboratory, Ionizirg Radiation
Division, Radioactivity Group, Dale D. Hoppes, Group Leader.

Gaithersburg, MD
February, 1992

William P. Reed, Chief
Standard Reference Materials Program

*Notes on back

342



NOTES

™ Individual uncertainties have the significance of one standard deviation of the mean, or

an approximation thereof. The combined uncertainty is the individual uncertainties
shown below added in quadrature. The overall uncertainty is taken to be three times the
combined uncertainty.

S

U-238 U-235 U-234

a) uranium assay of SRM 960 0.02 0.02 0.02
b) uranium atom ratio 0.01 0.07 0.50
c) quantitative dissolution 0.25 0.25 0.25
d) gravimetric measurements 0.10 0.10 0.10
e) half life - 011 0.16 0.24
Combined uncertainty 0.29 032 0.62

x3 x3 x3

L Overall uncertainty

@ SRM 4321 was prepared by quantitatively dissolving a carefully cleaned and weighed
piece of well-characterized natural uranjum metal. This natural uranium metal was
formerly issued by the National Bureau of Standards as SRM 960. The solution in SRM
4321B was carfully examined using thermal-ionization mass spectrometry, silicon surface-
barrier alpha-particle spectrometry, and 4m(a+8) hqmd-scmnllanon counting. The values
that we recommend for the U-234/U-238 atom ratio and alpha-particle-emission-rate ratio
in SRM 4321B are (529 = 0.02) x 10°° and 0.963 = 0.003, respectively. (Sec the
Information for Users of SRM 4321 and SRM 4321B, Natural Uranium Solution.)

® Table of Radioactive Isotopes, E. Browne and R.B. Firestone, John Wiley and Sons, Inc,
New York (1586).

: For further information please contact Dr. L.L. Lucas, (301) 975-5546; or JM. Calhoun, (301)
975-5538.

SRM 4321B
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NOTES

(1) Individual uncertainties have the significance of one standard deviation
of the mean, or an approximation thereof. The combined uncertainty is
the individual uncertainties shown below added in quadrature. The
overall uncertainty is taken to be three times the combined uncertainty.

Source of uncertainty Uncertainty (2)

U-238 U-235 U-234

a) original calibration of SRM 960 0.01 0.05 0.28
b) quantitative dissolution 0.07 0.07. 0.07
c) gravimetric measurements ' 0.07 0.07 0.07
d) half life 0.07 0.07 0.41
Combined uncertainty . 0.12 0.13 0.51

' X 3 * 3 * 3
Overall uncertainty 0.36 0.39 1.53

(2)  sRM 4321 was prepared by quantitatively dissolving a piece of natural
uranium metal (SRM 960) that had been characterized by quantitative
assay and by mass spectrometry.

(3) Radioactive Decay Data Tables, D.C. Kocher, DOE/TIC-11026 (1981).

For further information call Larry Lucas at (301) 975-5546.

SRM 4321
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UNITED STATES DERPARTMENT OF COMMERC:
Necional Inscitucs of Bcandarde and Technolagy
Gacneradurg. Maryisna 20899 )

Dear Customer:

The Standard Reference Material(s) (SRM’(s)) for which you have requested a Material Safety
Data Sheet (MSDS), 43218, U-238 is excluded from
coverage in our regular MSDS system of more than 100 sheets for one or more of the following
reasons:

1 o The SRM is an article, as that word is defined in paragraph (c) of section
1910.1200 of title 29 of the Code of Federal Regulations which does not releasc or
otherwise result in exposure to a hazardous chemical, under normal conditions of
use. :

2 a The SRM has been determined to be non-hazardous by the National Institute of
Standards and Technology under paragraph (d) of section 1910.1200 of title 29 of
the Code of Federal Regulations. The SRM will not release or otherwise result in
exposure to a hazardous chemical under normal conditions of use.

3 a The SRM is a pesticide or hazardous waste labeled according to regulations issucd
by the Environmental protection Agency.

4 O The SRM is a food, food additive, or drug labeled according to regulations issued
by the Food and Drug Administration.

5 a The SRM is a wine labeled according to regulations issued by the Bureau of
Alcohol, Tobacco, and Firearms.

6 ® The SRM is a radioactive material labeled according to regulations issued by the
Nuclear Regulatory Commission. The Shipper’s Declaration form included with
the shipment states chemical form, physical state, and activity of SRM.

7 a The SRM is a tobacco or tobacco product, wood, or wood product which is
exempted by paragraph (b) (5) (ii) and (iii) of section 1910.1200 of title 29 of the
Code of Federal Regulations from the provisions of that section.

- If we can be of assistance to you in regard to this matter, or any issue related to SRMs, pléasc do
not hesitate to write to me.

Sincerely,
Stanley. D Rasberry

Chief :
Office of Standard Reference Materials
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INITIAL STANDARD DILUTION RECORD

Standard Information:

Halflife in Years or Days: 4.468E + 09 yrs

Isotope: U-238
Activity of Standard Received: 0.035338 uCi
Weight of Standard Received (g): 53¢
Standard Activity (pCi/g): 6.67E + 03 pCi/g

1/1/92

Refersnce Date:

‘Vendor: NIST

Vendor 1.D. #

LAL i.D. #: AA9804
NIST Tracsable ? yas

Cartificate #: SRM43218
Receiver's Name: Kevin Free

Date Received: 8/19/93

Balance Veriﬁcaﬁon?:

Diluent Used:

a: Decay Corrected Standard Activity (pCi/g):
b: Weight of the Source Transferred (g):

c: Total diluted weight (g):

d: Totai Diluted Volume (mL)

e~
f: Calculated Density of Sohethan (gémi) (c / dl:
: | Sl

g: Activity of Dilution by Volume (pCi/mL) [e * fI:
|h. Dilution Logbook 1.D. #:

Prepared By:

e: Activity of Dilution by Weight (pCi/g) [a *b/cl:

yas
1 M HNO3

6.67E +03 pClig
5.23707 g
132.03 i 9
128.28 mi
2.645E +02 pCi/g _
1.029€ + 00 giml
2.722E+02 pCi/mL

LAL-93-474-14-1

"Reviswed By:

Purity/Cross Check Performed By:

Preparation Dats: 8/20/93

Review Dats:

Check Date:
#

*
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Notebook No. _Gﬂ
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Continued FromPage —

| SECONDARY/WORKING LEVL
- STANDARD DILUTION RECORD

Dilution Source Information

Isotope:

Parent Barcode Number

Diluted Source Logbook I.D. #:
Balance Verification?:

Diluent Used:

Vendor or Certificate I.D. # of Parent Standard:

(L-23¢

ARy

(RMH L/}).tB
_13-474 -4 -]

!Zju
[ M _HNOS>

Dilution

*Diluent:
*Density of diluent (g/ml):

a: Parent Specific Activity:

¢: Total amount of Dilution:
d: Total Volume of Dilution:
e: Activity of Dilution [a

f. Activity of Dilution (a ° b /d):

Dilution Logbook 1.D. #:

b: Amount of Source Transferred:

*b/cl:

[ M H03

g/ml

A /A
272-2.)

vég/maﬁw -21-9¢

59495

(e}

[41. 58 o

/\/ l A mi
A//A pCilg
([ Li4 pCi/mil

94-677-30- |

-T¢

Prepared By: /;)M,VJ) U) J‘V\X Preparation Date:

Reviewed By Review Date:

L/2¢/ s

*If the diluent remains unchanqed from the diluent used for the dilution source, then a2 weight dilution of a volume unit source

can be performed without a density conversion. |f the diluent changes, a weighted proportion density conversion is necessary.

-

Read and Understood By

Sianed Date Qi~nad Rava
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Continued From Page

CALIBRATION OF U-232

2 mL of U-232 at 6635 dpm/mL (91-225-36-1, AA0O78) was run through the AG1-X8 column in 9IM
HCI for removal of daughter products. U-232 was stripped off with 0.5 M HCI at the end of the procedure.
This solution was taken down to dryness. It was then brought up in 2 M HNO, to 500 mL.. Calibration of this
tracer was performed with 0.5 mL U-238 (11.44 pCi/ml., 94-677-30-1) and samples were counted for 10 hours.

‘CHILD ID U-232 GROSS U-238 GROSS CALCULATED U-232
COUNTS per 0.5mL | COUNTS VALUE IN pCi/0.5mL

U160595 1727.7 1956.6 5.05

U260595 1806.8 2007.8 5.15

U360595 1720.9 1911.2 5.15

U460595 1568.8 1869.1 4.80

U560595 1557.7 1888.8 4.72

U660595 1413.9 1660.8 4.87
4.96 pCi + 0.18
pCi/mL

The value calibrated for this tracer was 9.92 pCi/mL with a precision of +3.6%

U-232 Logbook Reference # 95-721-11-1

MMNPM! |

l

|

1
]
l Continued on Page
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Radioactive Source Test Report

Modei No.:  yA ' Radioisotope: v-232 A Nominal activity: 10 kBq
Product Code No.: 92/232/19

Description: U5232 alpha tracer solution Capsule: YA

ANSI Classification  NA ~ Special Form Certficate No.: NA

Classifications are based on the testing of specimen sources and give the Jevels expected from production sources.

Recommended working life: NA
See other side for explanation

:eource Measurement Leskage test Contamination
risl test
number X‘Z?Z_ :
ctivity ' date type type vpe
Concentratio !
kBq /g T i See otner side for descriotion of tests
date passed date passed date passed
AE 5292 2.04 = 0.02 12 June 1981 NA NA NA
Notes - 5 ml (nomimal) tracer solution of Uranium-232/Th-228 Solution in 2 M HNO3

Th-228 Activity ratio 1.00 * 0.0l on 1l September 1981
U-232

AMERSHAM 1S ACCREDITED BY THE NATIONAL MEASUREMENT ACCREDITATION SERVICE
(NAMAS) IN THE UK. REFERENCE SOURCES SUPPLIED BY ACCREDITED LABORATORIES
ARE FULLY TRACEABLE TO STANDARDS HELD BY NATIONAL LABORATORIES. RADIATION
MEASUREMENT DATA REPORTED IN THIS CERTIFICATE IS TRACEABLE TO THE NATIONAL
PHYSICAL LABORATORY (NPL) IN TEDDINGTON, ENGLAND. NPL IS TRACEABLE TO THE
U.S. NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY (NIST) THROUGH THE
BUREAU INTERNATIONAL DES POIDS ET MESURES (BIPH)

Customer: Lockheed Analytical Labs Customer’s Order No.: 06LAB1244

Aensrcham Qrder Nc;: 66610

Slgned W% Date: November 8, 1991

Michael Snyder, Product Manager 349
Ame;h;m Corporation
2636 Cleartrook Drive, Arlington Heights, L 60005
1800) 323-6695 (Toll Free) ) Al I leTShaI ' |
Amersham Canada Limited

. 1166 South Service Rosd West. Oakville, ONT LEL ST7 1<416) 847-1165

Tall Eras: RN AT TRN (DR irant 4 18N 0T FAC Iraes =6 Maaaa.
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CALIBRATION OF U-232

2 mL of U-232 at 6635 dpm/mL (91-225-36-1, AA0Q78) was run through the AG1-X8 column in 9M
HCI for removal of daughter products. U-232 was stripped off with 0.5 M HCI at the end of the procedure.
This solution was taken down to dryness. It was then brought up in 2 M HNO, to 500 mL. Calibration of this
tracer was performed with 0.5 mL U-238 (11.44 pCi/mL, 94-677-30-1) and samples were counted for 10 hours.

CHILD ID U-232 GROSS U-238 GROSS CALCULATED U-232
: COUNTS per 0.5mL | COUNTS VALUE IN pCi/0.5mL

U160595 1727.7 1956.6 | 5.05 '

V260595 1806.8 2007.8 5.15

U360595 -} 172009 1911.2 5.15

U460595 1568.8 1869.1 4.80

U560595 1557.7 1888.8 4.72

'U660595 1413.9 1660.8 4.87
4.96 pCi + 0.18
pCi/mL

The value calibrated for this tracer was 9.92 pCi/mL with a precision of +3.6%

U-232 Logbook Reference # 95-721-11-1

JOR

(¥

A

Continued on Page

Read and Understood By -
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U.S..En'vironmental Protection Agency
Enavironmaental Monitoring Systams Laborsatory-Las Vegas
Nuclear Radiation Astes:menl’_Division

Calibration Certificate

Description

Prencpal radwnuciaie [ s trontium_ 9 a ’ Heil-hie

Momunal acuivity l 27 ] [ nano tuvinl

Nomewt roiume  [5 ] mtm smoswiestauie numbar| 940031

Activity of principal radionuclide

28.

Measurement

Actrvity per gram of iis sohntion
| 5.40 || nano e °‘L:ig:ront:ium—90 ]

o0 nours PsTan| April 1, 1994

Activity of daughter radionuclide

The prncipel sclivity wes sed 81 1he

1ne by

| 5.40 || nancewws| feem

of the doughter nuctide ‘ Yttrium=-90 l

Total mass of this sofution

Approximately 5.0 ™™

Method of measurement

The activity of the primary solution was measured
by liquid scintillation counting.

The activity of the dilution was measured by
liquid scintillation counting.

. U_ulul Life

Tda rodionuciids has docsved fweugh hell lives since ¢ wes sdiswned by EMSL-LY

Wa recemmaend thet this saluion thewld net be used sfter ‘ August 1994 I

This dilution was prepared for the 1994 ASTM
Collaborative Study of a test method for the
determination of Sr-9C in water.

476
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Purity

The manufacturer staiés that activities other than that of the principal nuclide

and of its daughter nuclides, if any, were estimated/known to be:

(1

less than
equal to

(2)

{ess than
equal to

3

less than
equal to

The activity of impurity (1) is not (2) is not (3) is not
included in the quoted figures of the principsl activity.

%

%

of the principal activity
of the principal activity

of the principail activity

Random Errors

The precision of this standard was such that the certified value of the radiocactive
concentration of the principal activity had a standard error (sm) not greater than ¢ | 0. 1 %I

(The 939.7% confidence limits are given by tism) where t i3 obtained from the student t factor
for the degree of freedom (n-1)).

The maximum uncertainty due 10 the assesssble systematic errors (dilution, counting, and
known uncertainty of the standard) is obtained by the separate srithmetic summation of the
positive and negative systematic error { + § — § ' ). These have been estimsied nct to exseed

+3.8 %for|-3.8%

the overall uncsriainty {(often called accuracy) is an estimate of the possible divergence of

the quoted result from ths true value. It is @ combination of random error [t(sm)] at the 99.7%
confidence limits and the worst case estimate of the systematic srrers ( +6., -§° )

The overalt uncertainty is therefore calculated on the besis of + [itsm) +3] . - [tsm) +5]

+4.,.0 %]. |- 4.0 %{of the quoted radicactive concentration.

and is

Decay Schemes

This standardization is bssed on the following assumptions of the principle nuclide, its
daughter nuclides and impurities (no allowance for error in thess assumptions of the
assumption of quoted half-life have been included in the statement of sccuracy above).

Strontium-90 decays 100 percent by beta emission to

yttrium-90.

beta emission.

Yttrium-90 also decays 100 percent by

Chemical Carrier content per gram of solution: Cther components:

Composition .

of s:.::ion 30 micrograms strontium 0.1 M HC1
Preservative:

Remarks

Date Certificate Prepared

April 26, 1994

477
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PROJECT ) : ‘  Continued From Page

- INITIAL STANDARD DILUTION RECORD

: - : . Standard Information: i R

|l 1sotope: - S \g}" 670 Vendor: - ' G()A :

|| Activity of Standard Received: Qj )([o uCi | vendori.D. # il}OD 3-

— Il Weight of Standard Received (g)‘: 5.0 § LAL I.D. #: : AC53Y (

- ‘ , ‘ .

| _ |} Standard Activity (pCi/g): ' 5 4 X f03 pCilg NIST~Traceable ? (A2 %

— || Halflife in Years or Days: .,?8 (0 yrs | centficate #: qu 003 - |

: Reference Date: } . {/l ’(cl(i‘t Receiver's Name: - . K {’l“u

= Date Received: é - 9 (’

— Primary Dilution v

B Balance Verif%cation?: | V’L[J_S

L i Diluent Used: | ‘ ‘ 0- l M H’C/‘

— || a: Decay Corrected Standard Activity (pCi/g): ; 4 X 10 2 pCilg

:_ b: ‘Weight of the Source Transferred (é): o '*f X ﬂ(g 10 _ 9

|l c: Total diluted weight (g): | 499

|~ lld: Total Diluted Volume (mL) o S’_O mL

]l e Activity of Dilutioﬁ by Weight (pCi/g) [a. *b/cl .l)/},l . Li pCilg

— lif: Calculated Density of Solution (g/mi) [c / d]: ' 0. 99 L gm

L 7 ‘ .

- llg: Activity of Dilution by Volume (pCi/mL) [e * f): 5 3‘7 L{'% pCi/ﬁ'lL

L —Qda__ua. 0 ?3-4‘7‘2‘,;’&1-’

h. Dilution Logbook 1.D. #: o171 i “/ Y|

- | - Prepared By: a”f\'\b‘ UDM Preparation Date: [L , - Ci E"

B ' '\, Reviewed By: % M.«_m " Review Date: é*/ 3 0/ &4

.; Pﬁrity/Cross Ch‘eck'\‘ erformed By:_ : : Check Date: 4 79
‘ : Signed: Date Signed Date
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SECONDARY / WORKING LEVEL

-
8 STANDARD DILUTION RECORD
L
~ | Isotope: | | PAr-241 40 S.¥-790
~ | From NIST traceable standard?: Yo
i - 3 EX_ o -
_ } Veador or Certificate I.D. # of parent standard: 'g'; N ;’f Jj\ﬁ' <T g Sg ;«gu 4/; /196G ]
. ! ‘ Am-24Yl 9|~ 0225 _ (o-) B
- § Diluted source logbook 1.D. #:# SA-99 Gy-6225-F0~2 ]
~  fBalance verification?: ‘ ' Vg < 1
_- I Diluent used: : O. 1 N Hnoz . :
- §
" | Diluent: ; "0, /N AN O * Y24 Srwos)%é N}
3 g
"Density of diluent (g/mi): MA i
- A~ -241 9310pC /b N
a. Parent standard activity: : S, =90 e oj@j;-.t o~ 8/1 /% -
, e "3 A
b. Amount of standard transferred: g :\' slc,'.tol 3‘ )5- : L .
} ' —4
c. Total amount of dilution: < ©0 . L
- L3l p&/m -
d. Activity of dilution [a *b/¢]: g‘z;i (,80 G//n. L e %/ /50 )
- ' . ’°'$pe/~1 ~ ¥lrlsy
Dilution logbook L.D. #:. 98 —o41Y— 94 _ -
Prepared by: Qp(_ m Preparation date: g /) /;5 B
Reviewed b , . Review date: 2 .
vie y: ")L V) U’)j}\é view daie /( /0 24 —
“If the diluent remains unciunged from the diluer;l used for the dilution source, then & weight dilution of s volume unit source can be performed withot s | —
! density conversion. If the diluent changes, & weighted proportion density conversion is necessary. B
A _ "LAL-91-SOP-0174
2 T O Y O I I B SRR L
' : Read and Understood By 479
) YA Ileg/er
/ * Signed , ~ Date Signed Date
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~CERTIFICATE OF CALIBRATION
ALPHA STANDARD SOLUTION |

Radionuclide Am-241 " Customer: LOCKHEED ENGINEERING & SCIENCES Co.

Half Life: 4327 £ 0.5 years P.0.No.: 0S6LAB124S
Catalog No.: 7241 Refesence Date: November 1 1991 12:00 PST.
Source No.: 388-100-1 Contained Radiosctivity: ~ 0.997 P
Description of Solution
s. Mass of solution: 5.0007
b. Chemical form: AmCI3 in 0.5N HC1
¢. Carrier content: None added
d. Deasity: » 1.0077 prasvml @ 20°C.
Radici .
None detected
Radioactive Dsughters
Nooe detected

0.1994

Method of Calibration
Weighed aliquots of the solution were assayed using a liquid scintillation counter.

Uncertzinty of Measarement :
a. Systematic uncertainty in instrument calibratioa: +2.0%

b. Random uncertsinty in assay: +0.7%

¢. Random uncectzinty in weighing(s): +0.0%

d. Total uncertainty st the 99 % confidence level: +2.7%
NIST Traceability

This calibration is implicitly tracesble to the National Institute of Standards and Technology.
Notes
1. Nuclear data were taken from "Table of Isotopes®, Seventh Edition, edited by Virginia S. Shirley.
2. IPL participates in an NIST measurement assurance program to establish and maintain implicit
traceability for a sumber of nuclides, besed on the blind assay(and later NIST certification) of Standard
Reference Materials. (As in NRC Regulatory Guids 4.15)

gamn' CONTROL

480

(318) 843 - 7000 .
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CERTIFICATE OF CALIBRATION
ALPHA STANDARD SOLUTION

Radioauciide - Am-241 Customer: LOCKHEED ENG!NEERING & SCIENCES (¢
Half Life: 432.7 £ 0.5 years P O.No.: 06LAB124S
Catalog No.: 7241 Reference Date: November | 1991 12:00 PST.
Source No.: 388-100-1 Coatained Radioactivity: 0.997 L
Description of Solmtion :
. Mass of solution: 5.0007
b. Chemical form: AmC ia 0.5N HQ
¢. Carrier content: None added ‘
d. Density: 1.0077 sromm/ml @ 20°C.
Nooe desectad
Radicactive Denghtan .
Nons detected
Radicamciide C .
0.1994

Mathod of Calibention
Weighed aliquots of the solution were assayed using a liquid sciatilletion counser.

Uncerminty of Messssenent

&. Systemstic uncertzinty ia iastrument calibration: +20%

b. Rando uncertainty in assay: +0.7%

¢. Random wacertainty in weighiag(s): +0.0%

d. Total uncertainty & the 99% confidencs level: +2.7%
NiST Toacushilisy

‘ mm-wm»umu—awurw
Notss

1. Nuciear deta were taksn from "Tabis of Isotopsa®, Seventh Edition, edited by Virgimia 8. Shirley.
- 2. [PL participstes ia an NIST asasuremant sssurance program 90 establish and maintain implicit
* tzaceshility for & smmber of suclides, bassd oa the blind asssy(snd leter NIST certification) of Standard
Jofwssss Materisls. (As i NRC Rogulatory Guids 4.15) |
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CERTIFICATE OF CALIBRATION
ALPHA STANDARD SOLUTION

Radionuclide Am-241 Customcrf LOCKHEED ENGINEERING & SCIENCES Co.
Half Life: 432,7 £ 0.5 years P.0.No.: O6LAB124S
Catalog No.: 7241 Reference Date: November 1 1991 12:00 PST.
Source No.: 388-100-1 Contained Radioactivity: 0.997 - uCi.
Description of Solution
&. Mass of solution: 5.0007
b. Chemical form: AmC13 in 0.5N HCI g
¢. Carner content: Noae added
d. Density: . 10077 gno/mi @ 20°C.
Radioi ..
None detected
Radicactive Daughices
None detected
Radiceuclide Concentration
0.1994 g,

Mecthod of Calibration
Weighed aliquots of the soluticn were assayed using a liquid scintillation counter.

Uncertainty of Messurcmend

a. Systematic uncertainty in instrument calibration: +2.0%

b. Random uncertainty in assay: +0.7%

c. Random uncertainty in weighing(s): +0.0%

d. Total uncertainty at the 99 % confidence level: +2.7%
NIST Troaceshility '

This calibration is implicitly traceable to the National Institute of Standards and Technology.
Notes
1. Nuclear data were taken from "Table of Isotopes”, Seventh Edition, edited by Virginis S. Shiriey.
2. IPL participates in an NIST measurement assurance program to establish and maintain implicit
traceability for & number of nuclides, based on the blind assay(and later NIST certification) of Standard
Rnfamee Materials. (As in NRC Regulatory Guide 4.15)

ISOTOPE PRODUCTS LABORATORIES

QﬁALlTY CONTROL
1300 No. Keystone Street.,

Burbank, California 91504 491
(818) 843 - 7000
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LB4000.1 Am-241 Gross Alpha Calibration Data (Filename gacal193.ib1)

ID Desc Count Alpha Beta Hi Time Date CPM CPM EFF EFF Net A>>B EFFFit X-TFit
Time Counts Counts Voltage Alpha Beta Alpha Beta Weight X-Talkk (qd-exp) (qd-exp)
A1 ACALO1 25 0 24 1417.5 14:06:25 7-12-94 0.00 0.96 0.0000 0.0000 0.0010

A1 ACAL14 25 12947 4934 14175 13:.06:32 7-13-94 517.88 197.36 0.1990 0.0755 0.0001 0.3792 0.2173 0.2579
A1 ACALO2 25 14521 3695 14175 14:41:54 7-14-94 580.84 147.80 0.2232 0.0564 0.0090 0.2528 0.1987 0.2546
A1 ACALO3 25 11434 2909 14175 13:52:40 7-14-94 457.36 116.36 0.1758 0.0444 0.0188 0.2523 0.1804 0.2521
A1 ACALO4 25 11807 3006 1417.5 13:24:15 7-14-94 47228 120.24 0.1815 0.0458 0.0190 0.2526 0.1801 0.2521
A1 ACALO5 25 9909 2343 1417.5 12:29:47 7-14-94  396.36 93.72 0.1523 0.0356 0.0374 0.2340 0.1512  0.2503
A1 ACALO6 25 - 8523 2047 1417.5 12:02:21 - 7-14-94  340.92 81.88 0.1310 0.0311 0.0555 0.2374 0.1282 0.2521
A1 ACALO7 25 7210 1930 14175 11:24:13 7-14-94  288.40 77.20 0.1108 0.0293 0.0738 0.2644 . 0.1093 0.2577.
A1 ACALO8 25 7008 1799 1417.5 10:50:44 7-14-94  280.32 7196 0.1077 0.0273 0.0739 0.2533 0.1092 0.2578
A1 ACALO9 25 5435 1528 1417.5 16:53:15 7-13-94 217.40 61.12 0.0836 0.0231 0.0931 0.2767 0.0932 0.2679
A1 ACAL10 25 . 5319 1487 1417.5 15:51:27 7-13-94 212.76 59.48 0.0818 0.0225 0.1070 0.2751 0.0835 0.2783
A1 ACAL11 25 4838 1442 1417.5 15:18:33 7-13-94  193.52 57.68 0.0744 0.0218 0.1284 0.2931 0.0711  0.3000
A1 ACAL12 - 25 5221 1527 1417.5 14:50:59 7-13-94  208.84 61.08 0.0803 0.0231 0.1283 0.2879 0.0712  0.2998
A1 ACAL13 25 3770 1299 1417.5 14:00:15 7-13-94 150.80 51.96 0.0580 0.0196 0.1467 0.3382 0.0625 0.3249

Efficiency Regression Output: X-T Regression Output:

Constant -1.5253 - Constant -1.3552 Regressions for all efficlency curves & the A1

Std Err of Y Est : 0.07579 Std Erv of Y Est 0.0293 crosstalk curve are quadratic exponential fits.

R Squared 0.97426 R Squared 0.9239 ' '

No. of Observations 13 - No. of Observations 10 ,

Degrees of Freedom 10 Degrees of Freedom 7 ACAL14, ACALOS, & ACALO6 were not used for the
R crosstalk curve — poor data points.

X Coefficient(s) -10.1580 11.2837 X Coefficient(s) " ~1.6119 21.7165 . :

Std Ermr of Coef. 1.6846 11.3911 Std Err of Coef. 0.8114 5.3127

‘-.A ‘

ARl

L T Pt
fros

Am-241 standard is 1.0 mL of LAL-93-LOG-474-86, 2602 dpm/mL on date of calibration.
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Sk o ) & pHoTocOPY OF THE CERTIFICATE
WHICH iS BEING MAILED TO YOU UNDER
|~ SEPARATE COVER.

National Fnstitute of Standards & Techmology

Mcy‘

ectificate

Standard Reference Material 4919-G
Radloactlvlty Standard

Radionuclide
Source identification
Source description

Solution composition

Mass

Radioactivity conceatration
Reference time

Overall uncertainty
Photon-emitting impurities
Alpha-particle-emitting impurities
Half life

Measuring instrument

Strontium-90

4919-G

Solution in NIST borosilicate-glass ampoule @'
Strontium-90 plus yttrium-90 plus appraximately
95 ug each of non-radioactive strontium and
yttrium per gram of l-lpohr hydrochloric acig (o
Approximately 5.0 grams '
4514x10° Bq g*

1200 EST August 1, 1990

1.05 perceat ®

None observed

None observed @

285 + 02 years @

4P liquid-scintillation counter

This standard reference material was prepared in the Ceater for Radiation Research, lonizing Radiation
Division, Radioactivity Group, Dale D. Hoppes, Group Leader. '

Gaithersburg, MD 20899
" suary, 1991

William P. Reed, Acting Chief
Office of Standard Reference Materials

*Notes on back
487



NOTES

M Approximately five milliliters of solution. Ampoule specifications:

body diameter 165 = 0.5 mm
wall thickness 0.60 + 0.04 mm
barium content less than 2.5 percent
lead oxide content less than 0.02 percent
. other heavy clements trace quantities

Solution density is 1.014 + 0.002 g/mL at 21.5 °C.

The overall uncertaixﬁy was formed by taking three times the quadratic combination of
standard deviations of the mean, or approximations thereof, for the following:

a) liquid-scintillation measurements 0.01 percent
b) gravimetric measurements . 0.05 percent
c) dead time 0.10 percent
d) background 0.01 percent
e) detection efficiency 0.30 percent
f) decay-scheme data 0.10 percent
g) half life 0.01 percent
h) radionuclidic impurities 0.10 perceat

@ The limit of detection for photon-emitting impuritics is:
0.01 y s'g" between 50 and 1900 keV.
®  The limit of detection for alpha-particie-emitting impurities is:
005 as'g?.

© - NCRP Report No. 58, 20d Edition, February 1985, p. 365.

For further information please contact Dr. Larry Lucas at (301) 975-5546.

4919-G : .

482



NOTES ON THE USE
, " OF b
STANDARD REFERENCE MATERIAL 4919G, STRONTIUM-90

The activity of the strontium-90 in the ampoule is given per gram of solution. If transfers are mac
by volume, the density given on the certificate can be used to compute the activity per unit volumc
The activity given is the strontium-90 activity only. Because the strontium-90 is in equilibrium wit}
its yttrium-90 daughter, which is also a beta-particle emitter, the activity given should be doubled t
get the corresponding total beta-particle-emission rate.

If the solution is to be used for making quantitative sources, it should be kept tightly sealed so tha
evaporation, and the consequent change in the radioactivity concentration, is minimized. Glass
containers are best for storage.

Dilute solutions of strontium-90 are often assayed by liquid-scintillation counting. We recommend
that carrier solution containing approximately 1 mg of non-radioactive strontium be added first to
the liquid-scintillation cocktail. We typically use a carrier solution containing 4 mg of strontium pe
mL of 0.5- molar hydrochloric acid. When 0.25 ml. of this solution is added to 10 mL of emulsio:
type liquid-scintillation cocktail, the resulting 1 mg of strontium per vial is generally sufficient to
prevent the radioactive strontjium-90 from plating out on the vial walls. A set of liquid-scintillatior
vials that cover a range of sample-solunon masses should be prepared and monitored over severa'
days to ensure that the efficiency is constant.

The beta-particle counting efficiency will be somewhat less than unity. A correction for the loss o
low-energy beta particles can be computed using the integral-discriminator-extrapolation techniqu
(G. Goldstein, Nucleonics 23 (1965) 67) or using the liquid-scintillation efficiency-tracing techniqu
with tritium (B.M. Coursey et al, Int. J. Radiat. Isotopes 37 (1986) 403).

The activity concentration given on the certificate is as of 1200 hours Eastern Standard Time,
August 9, 1990. To convert from EST to your local time, the table given below can be used.

TO CONVERT FROM EST TO:

Add 1 hour
Same as EST
Subtract 1 hour
Subtract 1 hour
Subtract 2 hours
Subtract 2 hours
Subtract 3 hours

ERELTTI:

Add S hours

484
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U.S. Environmaental Protection Agency
Environmental Monitoring Systems Laboratory-Las Vegas
. Nuclear Radiation Assessment Division

Calibration Certificate

Description

Prancmal redonucide [ S tront l um- 9 o J i Half.ldle
Momestsamsy | 27 || nano e
Nommat voiume [ 5] miin amoouiestaiie 94003-1

Activity of principal radionuctlide

28.

Measurement

Acinity per gram of (Pag sokstion

[ 5.40 ][ﬁnano‘w“lﬁlfStrontium-QO -J

a0 nows PsTon{ April 1, 1994

Actrvity of daughter radionuciide

Tha prncigel sciivity was sad 81 the

tione by

l 5.40 J Lnanoeumj Por gram

o the daugheer ructide IYttrium-90 J

Total mass of this solution )

Approximately 5.0 ™™

Method of measurement

The activity of the primary solution was measured
by liquid scintillation counting.

The activity of the dilution was measured by
liquid scintillation counting.

Useful Life

Thuia codianuciids het decaved weugh Rall (wves since & wos obiened by EMSL.LV

W recommend (hat this selution sheuid Aot be used stier ‘ éuglgst 1994 I

This dilution was prepared for the 1994 ASTM
Collaborative Study of a test method for the
determlnatlon of Sr-9C in water.




Purity

The manufacturer states that activities other than that of the principal nuchde
and of its daughter.nuclides, if any, were estimated/known to be:

R }] ' T ';;:a('h&" % | of the principai activity

(2) o . _ ::::;Ihl%" "% | of the principal activity
- th . .

3 I:;:m t:n % | of the principal activity

The activity of impurity (1) is not (2) is not (3) is not

included in the quoted figures of the principal activity.

Random Errors

The precision of this standard was such that the certified velue of the radioactive

concentraﬁon of the principal activity had a ’standard error (sm) not greater than ¢ _

(The 99.7% confidence limits are given by tism} where t is cbtainad from the student t factor
for the dagree of freedom (n-1)).

The maximum uncartainty due to the assesssble systematic errors (dilution, counting, and
known uncertainty of the standard) is obiained by the separate arithmetic summation of the
positive and negative systematic error ( +§ -~ § ' ). Thess have been estimated not 10 exgeed

+3.8 %jori-3.8 %

the overalil uncertainty (often called accuracy) is an estimate of the possible divergence of

the quoted resuit from the true valus. it is 8 combination of random error [t(sm)] at the 99.7%
confidence limits and the worst case estimate of the systematic errors ( +§, -5 )

The overall uncertainty is tharefore caiculated on the basis of + [tsm) +§]. - [ttsm) +5]

sndis ¢4 0 %§. ]- 4.0 %{jof the quoted radicactive concentration.

Decay Schemes

This standardization is baud on the fcllowing assumptions of the principle nuclide, i3
daughter nuclides and impurities (no aliowance for error in thess assumptions or the
assumption of qucted half-life have besn included in the statement of accuracy sbove).

Strontium~-90 decays 100 percent by beta emission to
yttrium-90. Yttrium-90 also decays 100 percent by
beta emission. ' '

Chemical

Carvier content gar gram of solution: Other components:
Composition )
of‘smion 30 micrograms strontium 0.1 M HC1l
Preservative:
Remarks

58¢
April 26, 1994

7 Za

Date Centificste Prepared

Agpproval Signature

Revised 1/384
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srovzer __ S0 - Y EIHE 1 e
B INITIAL STANDARD DILUTION RECORD

—

—

Standard Information:

Isotope: \g.r - 67 0 Vendor:. G P A

| || Activity of Standard Received: 2.7 x Io* uCi Vendor I.D. # i’g}()o 3 - |

™ || weight of Standard Received igl: D O ¢ LAL 1.D. #: ANcsay |
| || Standard Activity (pCi/g): 54 «10% peirg NIST Traceabls ? Mz/&

— || Halflife in Years or Days: (98' : b : yr$ Certificate #: OCIin - '
B Reference Date: ' 4/( . ’[ ‘l‘Ii Receiver's Nams: K . @-@C

Date Received: é -5 ‘f‘-}

T 1 1

|

]

Primary Dilution

| || Balance Verification?: \4 75
— i
| I Diluent Used: 0- 1M 4|
= . . é' 2 .

a: Decay Corrected Standard Activity (pCi/g): "t K10 pCi/g
L b: Weight of the Source Transferred {g}: L‘L (1117 ) 9
— | c: Total diluted weight (g): : ’j{ ‘i . q , g
[ lld: Total Diluted Volume (mL) 5_0 mL
|| e: Activity of Dilution by Weight (pCifg) [a * b /c k: 537 U pCilg
— lIf: Calculated Density of Solution (g/mi) [c / dJ: 0-998L gmL
- [lo: Activity of Dilution by Volume (pCi/mL} (e * fI: 5 3(7 41{ pCi/mL
- ‘n 1la 0 1076‘474—?2_- }

h. Dilution Logbook 1.D. #: T~ 01 =7 Q{“"(T!&(_

Preparation Date: é - l - CL(_&;

i \ R°Vi°";’°d By: %ﬁ lm Re;v%ew Date: .é/ 3 0/ 7y

|- | Purity/Cross Check\l\erformed By: Check Date:

W — . T san

— . . Prepared By:

Signed - Date Signed Date




q, Notebook No.

5
t . Cortinued From Page

SECONDARY/WORKING LEVEL
STANDARD DILUTION RECORD

Dilution Source Infarmation

Isotope: : Srv '?O

Ref . 4-14¢ | | |

Parent Barcode Number - - - | Acsoe-\

Vendor or Certificate 1.D. # of Parent Standard: EPA 4003 - /
Diluted Source Logbook 1.D. * - 93~ 474 —PZ =/
Balance Verification?: S _Ues |

Diluent Used: | ' : ‘ 0 / M H C,’

Dilution

*Diluent: S ' d. / H H(- L
*Density of dilUént {g/mi): [‘///}L .
{

a: Parent Specific Activity: | | 536 - L{“‘)l '[)CL/M/Q)

b: Amount of Source Transferred: 500 Ig 9
c: Total amount o.f Dilution: (100 - 20 9
d: Total Volume of Dilution: | ‘ //\/,ZA

|l e: Activity of Dilution {a * b./ c]: : /\)/A'

f: Activity of Dilution (a ‘b idy - 26.7% 4)@ //M,Q
Di‘lu.tion Logbook 1.D. #: 94'é 17~ Zig - \
‘ .p,e.pa,ed -By:~. %ﬂj,a) w% Preparation Date: 3 -2 '75/
B/ A —
Reviewed By: » ' Review Date: 3/3/5s

*If the diluent remains unchanged from the diluent used for tha dilution source, then a weight dilutjon of a volume unit source

sily copversion is negessary.

can be per!oimed without a density conversion. If the diluent changes, a weighted proportion

Signed . . ‘ Date o s|gn}d‘ 3 ’l7 ! Daxe)—_J




AAECS T

CERTIFICATE OF CALIBRATION
— BETA STANDAR_D SOLUTION

Radionuclide Tc-99 Customer: LOCKHEED ENGINEERING & SCIENCES Co.

Half Life: (2.13 + 0.05) x 10°S years P.O.No.: O6LABI036
Catalog No.: 7099 Reference Date: September 1 1991 - 2.0 psT.
Source No.: 389-22-1 Contained Radioactivity: ©1.003 #Ci.
Description of Solution
a. Mass of solution: - 4.9929
b. Chemical form: NH4TcO4 in 0.1M NH4OH e
¢. Carrier content: None added
d. Density: ' 0.9974 gam/ml @ 20°C.
Radioimpurities
None detected
Radioactive Daughters
None
Radionuclide Concenmﬁon
0.201 . uCi/gram.

Method of Calibration
Weighed aliquots of the solution were asssyed using a liquid scintillation counter.

Uncertainty of Measurement

a. Systematic uncertainty in instrument calibration: +2.1i%
b. Random uncertainty in assay: +1.0%
¢. Random uncertainty in weighing(s): +0.0%
d. Total upcertainty at the 99% confidence level: +3.1%

NIST Traceability
This calibration is implicitly traceable to the National Institute of Standards and Technology.
Notes
1. Nuclear data were taken from "Table of Isoiopes®, Seventh Edition, edited by Virginia S. Shu-ley
2. IPL participates in an NIST measurement assurance program to establish and maintain implicit
traceability for a oumber of nuclides, based on the blind assay(and later NIST certification) of
Standard Reference Materials. (As in NRC Regulstory Guide 4.15)

i

ISOTOPE PRODUCTS LABORATORIES
1800 No. Keystone Street., 631
Burbank, California 91504 :

~ (818) 843 - 7000




AADOH

CERTIFICATE OF CALIBRATION
BETA% _.STANDARD SOLUTION

Radionuclide Te-99 " Customer: LOCKHEED ENGINEERING & SCIENCES Co.

Half Life: (2.13 £ 0.05) x 10°5 years P.O.No.: 06L.AB1036
Catalog No.: 7099 Reference Date:  September 1 1991 3,00 pst.
Source No.: 389-22-1 Contained Radioactivity: 1.003 uCic
" Description of Solution
a. Mass of solution: 4.9929 grams.
b. Chemical form: NH4TcO4 in 0.1M NH40H
¢. Camier content: None added
d. Density: - 0.9974 @ 20°C.
Radioimpurities
None detected
Radicactive Daughters
None
Radienuclide Concentration
0.201 uCi/gram.

Method of Calibration
Weighed aliquots of the solution werc assayed using a liquid scintillation counter,

Uncertainty of Measurement

a. Systematic uncertainty in instrument calibration: +2.1%
b. Random uncertainty in sssay: +1.0%
c. Random uncertainty in weighing(s): +0.0%
d. Total uncestainty at the 99% confidence level: +3.1%

NIST Traceability
This calibration is implicitly tracesble to the National Institute of Standards and Technology.
Notes
1. Nuclesr data were taken from "Table of Isotopes®, Seventh Edition, edited by Virginia S. Shidey.
2. IPL participates in an NIST measurement assurance program to establish and maintsin implicit
tracesbility for a oumber of nuclides, based on the blind asssy(and later NIST cemﬁanon) of
Sw Reference Materizls. (As in NRC Regulatory Guide 4.15)

ISOTOPE PRODUCTS LABORATORIES
1800 No. Keystone Street., 6 1 e
Burbank, California 91504

(818) 843 - 7000




HT DILUTION RECORD

Isotope: Tc - CH R Vendor: _ IpPL
Total Received Activity: ~ [pu.\ ' | Vendor ID: ,3& 2-22 -

g 'H M WEIG Aok ] Apod]

Wt. Received: At \./)/ ’ g NIST Traceab N Cert. # _ et
Activity in Units/g: -ﬁré‘e— 0. 20 KAC(/ ‘V | Reference Date: 2 - [~ 9 |
Activity cc'mverted (apm/g): B ' ‘ .dpm/o . Recewe Date: 1’”_?/9‘7%‘ { 0"50 (?
Halflife (Yrs or days) t% = R-13 X' wrge% Receiver's Name: x"\)"';ﬂqﬁ‘#‘ %"‘m‘é
PRIMARY DILUTION: Balance wt. check done (v} - ‘m‘n’
a: Source activity: 2:0[ X (0 p CL / GY ’dpmlg—w(in)s-«oow decay to prep. date)
b: Wt. of Source transfered: L/ ?3 20 ‘X g
Diluent used: 0. [ M NHyo H | .
¢: Total diluted JM (D me g M
d: Activity of dilution {a®*b/c): . /\, ! A dpm/g
e: CaICUIated densutv of solution: N / A— g/mL (4MHNO, = 1.1294 + .0007 g/mi)

f: Act:v:ty by volume = (d®e): 9710 PCL /M—Q , -d-pmﬁnl:-w
Dilution Log Book ID: ?, 225 - LH -‘ |
Preparation Date:. { -23- 92' Preparer’s Name. \7-0'( m_ﬂm)

SECONDARY OR WORKING LEVEL DILUTION 'Balance wt, check done { )

Log Book ID of source béing diluted: 9/ -225-42-|

a: Source activity: 99 wr—;/mL —__dpm/g * (if t¥% = < 100yr decay to prep. date)
b: Wt. of Source transfered: lops 3 g
_ Diluent used: o.lm dﬂ,' o/
¢: Total diluted weight: ' 50621 g
d: Activity of dilution (a*blc): | ’ NA— _dpm/g
e Calculated density of soiuﬁon:_ "4] 5'#"‘__ g/mL, 4™ HNOy = 1.1294' + .0007 g/mL)
f: Activity- by volume. ::%— _19¢.8 =7 ~
“ Dilution- Log Book ID: "1; -3-:1.5 —41- 1 L. -

Preparer’s Nameq Q $oh 2a00 Preparation Date: __[—27-92
Reviewed By : _ Y\O@ - Review Date: __L/R/q®

61¢




SECONDARY / WORKING LEVEL

STANDARD DILUTION RECORD
1s0tope: _ T 11
From NIST traceable standard?: Ty,
Vendor or Certificate L.D. # of parent standard: Aoyl ¢
Diluted source logbook 1. #:¢" 91925 ~H -]
Balance verification?: o ' nen)
Diluent used: ' /0 M NUod

"Diluent: » 01 H NHeoH |
*Density of diluent (g/ml): W / A :
a. Parent standard activity: Ko ol [l

b. Amount of standard transferred: o' 7_2' 9 / a

¢. Total amount of dilution: 25 4 b1y ’

d. Activity of dilution [a *b/¢): [1]-90 UDCL' /m_L as 9#7.“
Dilution logbook LD. ¥ | ?3 -4 74 — ?é ! /

Prepared by: /;)W (/DW Preparation date: 8*/7*?‘-/

Reviewed by: ZE ! Zﬂ Review date: S’LJ s/¢Y

‘lhhodihmluumuunclunpdfmtbod’hnnuodfotlhofdmmm.hanw-.ﬂdihmduwhmuummuabopcrfonmdmtb«nn

deasity conversion. If the diluent changes, s weighted proportion density conversion isnecesmary. j
LAL-91-SOP-0174
APP- 2



SECONDARY / WORKING LEVEL
STANDARD DILUTION RECORD _

Isotope: | | : IC - ??

From NIST traceable standard?: '  Tmnlic J&h |
Vendor or Certificate I.D. # of parent standard:  fpooldT ’
Diluted source logbook LD. #:7" 2? I -225 -4( -|
I Balance verification?: b Ui
Diluent used: | | 0 ”( M N ho H

"Diluent: | ‘ 0. M NHeOH

*Density of diluent (g/ml): A / A

a. Parent standard activity: 29/0 o ;‘fz md

b. Amount of standard transferred: [ 76 ogqlL

c. Total amount of dilution: ) éé & {

4. Activity of dilution [a*b/c): /b (?é D& /M,Q, as d £-9- (1
Dilution logbook L.D. #: ?3 474 — ? - J

pm.,,% Wey  rrpmion e §-(7.94

_Reviewed by: a 2 ﬁ 7 Review date: X/J;a'li? |

‘If the diluent remains unchanged fmﬂMw‘bhﬁhﬂhm MQWMdamuﬂmmmthiMn

| density conversion. diluent changes, 8 weighwed propontion density conversica is necesmery. T ——
LAL-9I-SOP-0174
APP- 2
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Aen 1571 THIS IS A PHOTOCOPY OF THE 'CERTIFC
TG0 I | Rec'd 3/,
P o WHICH IS BEING MAILED TO You UNDE

SEPARATE COVER.

X aitnnal %urwu of Btandards

Qleriifitaie
Standard Reference Material 4288

Radioactivity Standard

Radionuclide Technetium-99

Source identification 4288~ 83
Source description Liquid in NBS borosilicate—glass
. ampoule .
Solution composition 59.31 yg of Tc(VII) as potassium
pertechnetate per gram ok’ agprox— -
imately 0.001 molar KOH
Mass ‘9{52/27 grams
Radicactivity concentration 3.759 x 104 Bg g1
Reference time November, 1982
Measuring instrument Liquid-scintillation counter (2)
Randam uncertainty | 0.27 percent )
Systematic uncertainty 1.35 percent (4)
| Total uncertainty 1.62 percent
~ (Randam plus systematic)
Photon—-emitting impurities None observed (5)
Half life (2.111 + 0.036) x 105 years (6

This Standard Reference Material was prepared in the Center for Radiation Research,
Nuclear Radiation Division, Radiocactivity Group, Dale D. Boppes, Group Leader.

Washington, D.C. 20234 George A. Uriano, Chief ]
"~ Novenber, 1982 ) Office of Standard Reference Materials

*Notes on g,
(2



(1) The KTcO4 was prepared by M.W. Heitzmann of the U.S. Food and Drug Administration
fram NH4TcO4 obtained from Oak Ridge National Laboratory. The solution density
is 0.998 g an~3 at 21.8°C, and the KTcO4 concentration is 6.00060 molar. The UV
SPeCtrm?A?f #thls material exhibited only the charactenstzc doublets at 243 and
287 mm .

(2) o liquid-scintillation counters were calibrated using the method of J.A.B.
Gibson (BsC/D), fhree different radionuclides were used as the standard: 3H,
14c, and 60co. The results, obtained using the three radionuclides agreed to
within 0.32 percent. The 14C result was used for confirmation only. The
value given here is the unweighted mean of the 3 and 60co results.

(3} Half the 99—percent confidence interval for the average of the 3H result and

the 60Co result. The standard deviation of the mean of the 3H result is 0.15

percent based on 6 degree= of freedom, and the standard deviation of the mean

of the 90Co result is 0.09 percent based on 9 degrees of freedom.

(4)  The systematlc uncertamty is the average of that for the 3H result, 1.20

percent, and that for the 60Co result, 1.49 percent. These values are linear

sums of estimated upper limits of uncertainties due to the following:

35 60co
a) reference nraterial for | -
standard radionuclide | 0.63 - 0.68
b) source preparation - 0.07 0.17
c) theoretical model | T 0430 ©0.20
d) gamma-ray contribution to ' _ |
beta-particle detector 0.24
e) quenching | ) 0.10 ©0.10
£) interpolation fram
calibration curve 0.0 —0.10
1.20 | 1.49

{5)  fThe master solution from which these standards were prepared was examined with
© dermanium gamma-ray spectrameters and no impurity was found. Ll_nu_.ts of detec-
~ tion as a ratio of gamma-ray-emission rate to technetium-99 activity are :

1 x 105 Dbetween 90 and 300 keV
1 x 1077 between 300 and 1900 kev.

(6) NBS-measured half life based on the formula Ty=N 1n(2)/A, where N is the
p - number of atams, camputed using an atamic mass for technetium-99 of
98.906254 + 0.000002 grams and the gravimetrically determined mass of
technetium-99, and A is the activity determmined by lJ.qu:.d-scmt:LllatJ.on ,
counting. The value recammended by the Oak Ridge Nuclear Data Project is
- (2.13 £°0.05) x 105 years. (E)

# References.on last page
4288



e, 1wl “‘1 %
'L is' %h‘é organizations contributed to the characterization

of this Standard Referenc Material.

J.A.B. Gibson

Atomic Energy Research Establishment
Environmental and Nedlcal Sciences Division
Harwell

United ngdcm

M.W. Heitzmann

U.S. Food and Drug Admmstratlon
Division of Drug Chemistry
Washington, D.C.

J.C. Leak
U.S. Food and Drug Administration
Division of Oncology and

Radlopharmaceutlcal Drug Products

Rockville, MD

For further information piease contact Dr. Bert M. Coursey at (301) 921-2383.

REFFRENCES

A.

Boyd, G.E., J. Chem. BEd., 36, 3 (1959).

B. Gale,' H.J. and Gibson, J.A.B., Atamic Energy Research Establishment Report
AERE-RS5067 (1965), Harwell, United Kingdam.

C. Gibsonr J.A.B. and Marshall, M., MMM' 23.!

321 (1972).

D. Gibson, J.A.B., Camputed counting efficiencies as a function of merit
fiqure for 14 beta-particle-emitting radionuclides (July, 1980). Un—
published data.

E. Kocher, D.C., Radiocactive Decay Data Tables DOC/TIC-11026, p. 108 (1981).
Available from NTIS, Springfield, VA.

4288
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isotope: l c - q c\ : Vendor N (ST :
Total Received Activity: 1,855 61 A Vendor ID ﬂ A 8P.
Wt. Received:__4.Q1 Q‘“b“ "‘“) NIST Traceabie Y / N SGert #_H4AB8R-8D

Activity in Units/g: . 1 b { O 6 % Reference Date:__M_D_V__LE?_l__

Activity converted (dpm/g): __‘j_ﬁ_\‘_ﬁ_u_p,__ Receive Date: _
Totast :

Halflife (Yrs or days) t% = __Ll_isq_cs_ Receiver's Nam}‘g—_._rhﬁ.{_g_

PRIMARY DILUTION: Balénce wt. check done (4
a: Source activity: : O S .'. <l dﬁrl':‘)‘;' * (if t% = <100yr decay to prep. dats)
b: Wt. of Source transfered: 4. 8¢ 98 g AAO0128
Diluent used: O | m AdyO H. : I“IIIII Dt
c: Total diluted weight: ] 4 QLQ f 3 Q
d: Activity of dilution (a*ble): 3.373 4 ¢ ‘—‘/%m s
e: Calculated density of solution: 99506 O/ML’ UMHNGy o - —ames i

S. Department of Commerce

c,t Nniomlllnmueotsw
f: Activity by volume = (d®e): ___3_35_5_&_% and Technology A 4325,
i Radicoctivity Standar
Dilution Log Book ID:_ Aaw: QA ~ 25> - 100 -~ Amount__ 3759 x 104 Bq e

Date November 1, 1982

Preparation Date: _‘o! [efes Preparer’'s Name. wrvéests  SRM 4288 -
CAUTION 2,4
RADIOACTIVE - a
NDARY OR WORKI LEVEL DI 1 : -y -

Log Book ID of source being diluted:_Lwy, 32- 353 ~109Q~ )
a: Source activity: M"L Pu ik l'- (if t% = <100yr decay to prep. date)
b: Wt. of Source transfered: 2. 3XL( 0

. Diluent used: _O.1l m NHqOH

¢: Total diuted weight: (.39 g
d: Activity of dilution (a®b/c): %- dpm/g
e: Calculated density of solution: ' l’{é g/mL (4M HNO, = 1.1294 % .0007 g/ml)

f: Aétivity by vplurﬁo = (d¥e): / O ﬁé PClmLM s
 Dilution Log Book ID: LAl 92-3SDd—/00—- 2

Preparer’s Name:_W Preparation Date: 5[ 7¢/ 73
Reviewed By : Review Date: ‘ Z Zé z 2 g .
o : 62F




96 13428, 1525 - pADE
- SECONDARY/WORKING LEVEL
STANDARD DILUTION RECORD

Dilution Source Information

Isotope: | T—é - 9(7
Parent Barcode Number ' AA 0 ( 98/

Vendor or Certificate I.D. # of Parent Standard: SIQH 4—9352

Diluted Source Logbook 1.D. #: 92-353 — (00 -]
Balance Verification?: | WMS

Diluent Used: | ' . Cﬁ-( Nl i

Dilution
*Diluent: . 01 H Yot
«Density of diluent (g/m): | 4.995/ g/ml
bv (1-16-1¥%
a: Parent Specific Activity: .35 4 pEirg— P C(// mf,

b: Amount of Source Transferred: -36 ! 2’?33' 9
c: Total amount of Dilution: J (9 3 '36

g

d: Total Volume of Dilution: N /A mi
ol

e: Activity of Dilution [a*b/cl J/ A pCilg

f: Activity of Dilution (a ®* b /d): 7&& ! 3 7 pCi/mi

Dilution Logbook 1.D. #: 44'677 - H /)

Prepared By: /(3747\]/) (_DM( Preparation Date: l ’ 'M ’q i
0 '
Reviewed By: L?ﬁ %: Z ;Z: , Review Date: L /12757

*1f the diluent remains unchanged Hom the diluent used for the dilution source, then a weight dilution of a‘ volume unit source

can be performed without s density conversion. |f the dilusnt changes, a weighted proportion density conversion is necessary.
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NOTES

The uncertainty analysis methodology and nomenclature used for the reported
uncertainties are based on uniform NIST guidelines and are compatible with those
adopted by the principal international metrology standardization bodies [cf., B.N. Taylor
and C.E. Kuyatt, NIST Technical Note 1129 (1993)].

The combined standard uncertainty, u, = 0.32 percent, is the quadratic combination of
the standard deviation (or standard deviation of the mean where appropriate), or
approximations thereof, for the following component uncertainties: :

a) 11 liquid-scintillation mcasurcments on cach of

4 vials 0.11 percent
b) gravimetric ' 0.05 percent
c) calibration of SRM 4926D 0.29 percent
d) background 0.00 percent  _
¢) halif life . 0.03 percent

The expanded uncertainty, U = 0.64 percent, is obtained by multiplying u_ by a coverage
factor of k = 2 and is assumed to provide an uncertainty interval of at least 95%
confidence.

Overall unccrtainty reported by EMSL.

The limit of detection for photon-emitting impurities is:

| 0.08 y s'g" for energies between 90 and 2700 keV.
Unterweges, M.P,, Coursey, B.M.,, Schima, FJ., and Mann, W.B,, Int. J. Appl. Radiat.
Isot., 3%-611 (1980). '

This result demonstrates the traceability of EMSL to NIST, for this measurement, to

- within five percent as specified in the appendix, Traceability Studies, of the EPA-NIST

interagency agreement of April 1976, as amended.

For further information call Larry Lucas at 301-975-5546 or Jeffrey Cessna at 301-975-5539.

66C




Notebook No. Q ‘ .

N - O .. {“ st i & d ;; _.r:.“
PROJECT — . Continued From Page E’A

Tr——— -

INITIAL STANDARD DILUTION RECORD

=§tandard Informstion:

Isotope: ' ' H -3 | Vendor: E—Pﬁ
Activity of Standard Received: . uCi <W Y 711 5 I
Weight of Standard Received (gi: 5 g LALL.D. #: . AC 5299
Standard Activity (pCi/g): 219 %ﬁ?@? Traceable ? Yes
Hailfiife in Years or Days: 2. AR yr;s Certificate #: 26¢% - |
Reference Date: Aco, 6/3/51- Receiver's Name: Kavin Sree,
Date Received; ) %55‘/‘)5

Primary Dilution

)

Balance Verification?: j‘{fe_L
D.sm..l
4 Diluent Used: ECA isrm *prcjlb\)aﬁ\ Lbuelv)@
N l-
-4:/ Decay Corrected Standard Activity (pCi/g): ‘4—-4‘}9“‘ B}CI/Q s ‘L') /f&

b\ Weight of the Source Transferred (g): , 4.9139 9

"\{\; c: Total diluted weight [g): 49.377 9
PR
d: Total Diluted Volume {(mL) A49.6 mL
e: Activity of Dilution by Weight (pCi/g) [a®b/cl: 2190 _pCilg

f: %Ea\ed Density of Solution (g/mf) [c / d: 0.99777 g/mL

g: Activity of Dilution by Volume {pCi/mL) [e * f]: Q/ ?0 pCi/mL ™ L[) /92>

h. Dilution Logbook I.D. #: C) ?m% CAL-G9S-072 | — J

Prepared By: ECLH:&& /3. Hordo P eparanon Date: _2/7/9s
C. mu..xa'b r

Reviewed By: g¥: Léz; 2 _._,2 Review Date: '2'/7 !,25

Purity/Cross Check Performed By: Check Date: 66 1

Signed Date c v gjg’h § Signed Date
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u-3/bestf uﬁﬁ‘j{_fﬁ Notebook No. _a92|

PROJECT ' Continued From Page

SECONDARY/WORKING LEVEL

STANDARD DILUTION RECORD

IJTII,I*;Tli;:li’lTl|1TI[[‘II[]||"]

Dilution Source Information

Isotope: _ | H-3 s
Parent Barcode Number Ac 5299
Vendor or Certificlate I.lD. # of Parent Standa‘rd: 260( - |
Diluted Source Logbdok 1.D. #: LAL--)S— 71\ - )
Balance Verification?: JJ Yoo
i Diluent Used: | : , \.DAJJ. wilay
] , Dilution N
*Diluent: - EPA Dead Wilkn
*Density of diluent {(g/ml): 0.99
a: Parent Specific Activity: 2\90 pC._ M
b: Amount of Source Transferred: 5-0 | g~ Glzss Class A M
c: Total amount of Dilution: 4000 m‘ -Q“/
d: Total Volume of Dilution: 4eso R

e: Activity of Dilution [a * b/cl: 2310 el [od e /3faa

f: Activity of Dilution (a * b /d}:

“ Dilution Logbook 1.D. #: 95.-12) - \2-|

Prepared By: (\_ﬁ C. W’L& _ Preparation Date: &’Z 7'(’_/_ 95

Reviewed By Q m;,,\J Review Date: & /26 /95

*If the diluent remains unchanged from the diluent used for the dilution source, then a weight dilution of a volume unit source

can be perfo}med without a density conversion. |f the diluent changes, a weighted proportion density conversion is necessary.’

Read and Understood By

662

Signed - Date ' Signed | Date




Notehook No.

70 :

PROJECT Continued From Page
T T T N ‘
| SECONDARY/WORKING LEV; _

_L STANDARD DILUTION RECORD

" Dilution Sourc.e Information i

i |l Isotope: H-— = 4:63‘611\/\5

- Parent Barcode Number AC 5-2 ?(}

|- || Vendor or Certificate I.D. # of Paren't Standard: |

— Diluted Source Logbook 1.D. #: 95— 0721-]

| |l Balance Verification?: L/p_f

Diluent Used:

De& (,d,a.Te.»

Dilution Logbook 1.D. #:

Prepared By:

Reviewed By:

Dilution
*Diluent: / A BL/ (A)A-’;.,.
~— d

' *Density of diluent (g/ml): ' g/ml
|| a: Parent Specific Activity: 2)909 | pCi/g

6: Amount of Source Transferred: 10.0 g

c: Total amount of Dilution: JoOo g

d: Total Volume of Dilution: oo mi

e: Activity of Dilution [a *b/cl pCi/g

f: Activity of Dilution (a * b/ d): 2l3 oCilml o L7352

G¢ -0¢ 7773

*If the diluent remains unchanged from the diluent used for the dilution source, then a weight dilution of a volume unit source

can be performed without a dansity conversion. If the diluent changes, a weighted proportion density conversion is necessary.

¢/21/55
6f23/35

Preparation Date:

Review Date:

neaa ana Understooa by

662

Signed

Date

Signed

Date




) U.S. Environmental Protection Agency
Environmental Monitoring Systems Laboratory-Las Vegas
Nuclear Radiation Assassment Division

Calibration Certificate

Description

Princost radionudide I;I‘rit;_um (H—3TI Nm-l-ln[ 12.43 ‘years J
Nommnal sctivity m_oj [ nanom?;l
Nommat volume E misa smeoule/botite b 2606-1

Measurement Activity of ;;rincipa( radionuclida
Activity per gram of this solution
[_21_9 I nano s A ]

' at 0400 hows PSTon | June 3’ 1992
Activity of daughter radionuclide
The princpal SClivity wat accompanied at 1he quoted time by ) -
L j r cures Per gram
o (he daughuer nuctide | |
Total mass of this solution -
* greme
APPROX, 5.0
M,lhod of measurement -
The activity of the primary solution and this
dilution were measured by liquid scintillation
counting. '
Counting efficiencies for both standardizations
were determined by counting solutions directly
7 traceable to the National Institute of Standards
-~ & Technology (NIST).

Useful Life This radenuctide has decayed tvough oM fivas since @ wes sotsined by EMSLAY

Wa rocommend that this solution sheuid not be vied stter becember 1999 J




L R S I ros o -
— . a- ,J[**l‘?L'fé‘j SREE b
r:j coe 2T E &?%a}ﬁgii ?]{@:4}5
t : [l
R ) u
Purity The manufacturer states that activities other than that of the principal nuclide

and of its daughter nuclides, if any, were estimated/known to be:
{} none 'e?:a"h‘z“ % | of the principal activity
{2) ‘ 'eeqs:a“"l:“ % | of the principal activity
(3 ':q’:alth'zn % | of the principal activity

The activity of impurity (1) is not {(2) is not {3) is not
included in the quoted figuras of the principal activity.

Random Errors

The precision of this standard was such that the certified value of the radioactive

concentration of the principal activity had 8 standard errer (sm) not greater than ¢ 0.4 %

(The 99.7% confidenca limits are given by t(sm} where t is obtained from the student t facior
for the degree of freedom (n-1)).

The maximum uncertainty due {0 the assessabie systematic errors (dilution, counting, and
known unceriainty of the standard) is obtained by the separate arithmetic summation of the
positive and negative systematic error (+ 8 ~ § * ). These have been estimated not 10 exceed

+2.,9%Jor}-2.9%

the overail uncentainty (often called accuracy) is an estimate of the possibie divergence of

the quoted result from the trus value. it is a combination of random error [t(sm)] st the 99.7%
confidence limits and the worst case estimate of the systematic errors {+§, -8 )

The aoverall uncertainty is therefore calculated on the basis of + [t(sm’ 06], - [t(sm) 063

andis |}« 4.3 %l. 1- 4 3 %'of the quoted radioactiva concentration.

Decay Schemes This standardization is based on the following assumptions of the principle nuclide, its
daughter nuclides and impurities (no allowance for error in thass assumptions or the
assumption of quoted half-life have been included in the statemant of accuracy above).

Tritium decays 100 percent by beta emission. The
maximum energy is 18.6 Kev, the average is 5.68 Kev.

Chemical ~" Carrier content par gram of solution: Other components:
Composition : )
of Solution 100 percent H,0 Barium less than 0.984 perc
~ : "Lead less than 3x10 perce
Preservative:
Remarks
Date Certificate Propared 'L 1 65 8
Approval Signature | |
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U.S..DEPARTMENT OF COMMERCE
National Institute of Standards & Technology
Gaﬂhonbu_rg. MD 20899.

[

*1;.3‘ 2

REPORT OF TRACEABILITY

USS. Environmental Protection Agency
Environmental Monitoring Systems Laboratory

Las Vegas, Nevada
Radidnuclide Hydrogen-3
Source identification 2606-1, prepared by EMSL
Source description Liquid in S-mL flame-sealed glass ampoule
Source mass - Approximately S.0 grams
Source composition Hydrogen-3 in water
Reference time 0700 EST June 3, 1992
NIST DATA EMSL_DATA -
Radioactivity concentration 8105 Bq g 810.3 Bq g
Expanded uncertainty  0.64 percent (<2 : 4.3 percent @
Photon-emitting impurities  None observed ¢ None observed
Measuring instrument  4w8 liquid-scintillation counters Liquid-scintillation -
calibrated with SRM 4926D counting

Half life  12.43 + 0.05 years @

Difference from NIST -0.05 percent ©
£
= ' For the Director,
Gaithersburg, MD 20899 J.M. Robin Hutchinson, Acting Group Leader
January 1994 - Radioactivity Group

Physics Laboratory

*Notes on next page

B5¢
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Standard Reference Materlal 4927 D
Radioactivity Standard

Radionuclide
Source identification

Source description

Volume

Radioactivity concentration
Reference time

Overall uncertainty

Measuring instrument

Half life

Hydrogen-3
SRM 4927-D

Y4-water flame-sealed in
NBS glass ampoule (V)*

3 oL

6.286 x 10° Bq g™!

1200 EST January 1, 1989
0.82 percent ¥

4xB liquid-scintillation
counter ¥

12.43 + 0.05 years ¥

This Standard Reference Material was prepared in the Center for Radiation Research,
Nuclear Radiation Division, Radioactivity Group, Dale D. Hoppes, Group Leader.

Gaithersburg, MD 20899
January, 1989

Stanley D. Rasberry, Chief
Office of Standard Reference Materials

*Notes on back

667
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ISOTOPE SECONDARY/WORKING LEVEL DILUTION RECORD

econdary/Working Level Diluti 2 i - Tn"l-iwn\

Date:l’ZIS' /93, Preparer's Name: %_‘; _ . tre ’-'W? yr
w ethod (Circle One){bwéte chacked ry,

Pipet Check / Balance Wt. Check Done Q/f

Diluted Source ID (log#): _J(-2a5~1 NisT 13 @rimary Dil Fram

' S M-4927
Diluent used: _Q, B, Wataa .
| Rat. Oaxa Jaw (, 9819
A: Source activity: 0.Sei = S,00 248 X705 PCi/mlL

B: Amount of source transferred: 3.7108 %

C: Total amount of dilution: _/ 0 03,00 a
D: Activity of dilution (A*B/C): __| 88 | gci /mL

Dilution Log Book ID:_92- 253~ A8 -]

Reviewed by: r-\Q ‘3// £S5 Date: 45/9%

Deuy" te b/is/1a 1881 ¢etfme (1113)
et = ;s |

¥ I*L—, PC.:/mL_

= 32SbL Af”‘/mL o~ (-15-13,

" 66¢
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wu Los Alamos Technical Assoclatcs, Inc.

8633 Gage Bivd. / Kennewick, WA 99336 / Telephone (509) 783-4369 / FAX (509) 783-9661

September 13, 1995
LATA95-179

Ms. Joan Kessner
Bechtel

345 Hills _
Richland, WA 99352

Subject: VB403.86, SDG LK4838-LAS

Dear Ms. Kessner:

Attached is the data validation report for analytical results for 100-HR-3
Round 9, (SDG LK4838-LAS). The package was received by Los Alamos
Technical Associates on August 25, 1995.

If you have any questions, please feel free to contact me.
‘Sincerely,

M gl €. LIS
Marsha C. Webb |
Deputy Project Manager
Attachment

cc: Jeanette Duncan, CH2ZM H111
Don Smith, LATA
VB403.86
MCW/Ib

In



DATA VALIDATION REPORT
| for -
100-HR-3 GROUNDWATER ROUND 9
PHASE 1
Metals Analysis
SDG 1 K4838-1LAS
LATA VB403.86

- "Bechtel Hanford Inc.

P.O. Box 969
Richland, Washington

" September 13 , 1995

40386MTLNAR; Printed: 11-Sep-95, 9:04 am - 000000
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100-HR-3 GROUNDWATER ROUND 9
~ PHASE1
Data Valid_aﬁon Namative
INTRODUCTION

- All samples in Sample Delivery Group (SDG) LK4838-LAS (VB403.86) were vahdated at level D as
defined in the Data Validation Procedures for Chemical Analysis (WHC-SD-EN-SPP-002, Rev. 2)

The analyses were performed by ankheed Analytical Services.

ANALYSES REQUESTED

See Table 1.

DATA QUALITY OBJECTIVES

Precision: Goals for preciéion were met.

Accuracy: Goals for accuracy were met.

Sample Result Verification: All sample results were supported in the raw data.

Detection Limits: Detection limit goals were met for all sample results as specified

~ in the RCRA Facility Investigation/Corrective Measures Study

Work Plan for the 1 00- -3 Operable Unit, DOE/RL 88-36, Rev.
0. :

Completeness: The data package was 100% complete for all requested analyses.

MAJOR DEFICIENCIES

No major deficiencies were identified durlng data validation which rcqulred qualification of data as
unusable

MINOR DEFICIENCIES

Minor deficiencies were identified dlmng‘vahdatlon which requxred qualification of data as estimated.
See the "Qualification Sumnmy Table".

40386MTLNAR; Prined: 31-Aug5, 255pm | | 000002



'-:"‘ el ‘:""“Fx
BT Mﬂfﬂg‘ Table 1

LATA ID #: VB403.86

Chain-of-Custody
Analysis Request

SDG: LK4838-LAS

Sample Information

Analyses Requested |

SAMPLE DATE FIELD QC .

NO. COLLECTED | MATRIX| SAF INFO 1 2
B0G079 27-Jun-95 WATER |B95-067| Split of BOG041
B0G080 27-Jun-95 WATER |B95-067] Split of BOG042 |- X

Method References:
Analysis

1. ICP Metals (Unfiltered)
2. ICP Metals (Filtered)

Method

6010
6010

NOTES: (complete documentation of these notess can be found in the Supplemental Information Section of this report)

NOTE 1:

Samples were stored for twelve hours in a 'refrigerator with temperatures of 7-8 degrees Celsius.
See ROD 95-0040. The sample data is unaffected.

Printed 9/11/95, 8:50 AM

40386DST.XLS

000003



REFERENCES

WHC 1993, Data Validation Procedures for Chemical Analyses WHC -SD-EN-SPP-002, Rev 2,
Westinghouse Hanford Company, Richland, Washmgton

DOE 1992, RCRA Facility Investigation/Corrective Measures Study Work Plan fbfthe 1 OO-I'-VIR-_?.‘
Operable Unit, DOE/RL 88-36, Rev. 0, Department of Energy-Hanford, Richland, Washingtdn., L

40386MTL.NAR; Printed: 9-Sep-95, 7:56 am - - 000004



GLOSSARY OF VALIDATION APPLIED QUALIF[ERS (CHEMISTRY)

Qualifiers which may be apphed by data validators in compliance with the procedures heréin are as’

follows.

U-

UJ-

Indicatés the compound or analyte was analyzed for and not detected in the samplé The“Vahie' o
reported is the sample quantltatlon limit corrected for sample dllutlon and moisture coritent by
the laboratory. - : :

Indicates the compound or analyte was analyzed for and not detected in the saniple. Duetoa
QC deficiency identified during data validation, the associated quantitation limit is an estimate.

Indicates the compound or analyte was analyzed for and detected. 'The associated concentration
is an estimate, but the data are usable for decision making purposes.

Applied to inorganic analyses only. Indicates the analyte concentration was greater than the IDL
but less than the CRDL and is considered an estimated value.

Indicates the compound or analyte was analyzed for and not detected in the sample.
Additionally, the data are unusable due to an identified QC deficiency.

_ 40386MTL.NAR; Printed: 31-Aug-95, 2:55 pm o L OOOOOS



9613428, 1547

GLOSSARY OF LABORATORY APPL]ED QUAL]F]ERS

Qualifiers which may be applied by the laboratory in compllance with appllcable requlrements are as ﬁ_:' |

follows.

Commonly used laboratory metals (inorganic) qualifiers:

U-

B-

Indicates the analyte was analyzed for but not detected in the sample

Indicates the analyte concentratlon is less than the CRDL but greater than the IDL.
Indicates the value reported is estimated due to the presence of interference.

Indicates duplicate injection pre01510n criteria were not met during graphite furnace (GFAA)
analysis.

Indicates spiked sample recovery was not within the control limits.
Indicates the reported value was determined by the Method of Standard Additions (MSA).

Indicates post-digestion spike for GFAA analysis is outside control limits and the sample
absorbance is less than 50% of the spike absorbance.

Indicates dliplicate analysis was not within control limits.

Indicates the correlation coefficient (r) for the MSA was less than 0.995.

. 40386MTLNAR; Printed: 31-Aug-95, 2:55 pm o - 000006
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Qualification Summaly Table

| 40386MTL.NAR,; Printed: 31-Aug-95, 2:55 pm o ' 000007 |
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Quallﬁcation Summary Table

Inorganics (MetaIsICyanidé)

' REASON

ANALYTE TYPE |QUALIFIER| SAMPLES DQO’
... AFFECTED L
Aluminum MINOR v B0OGO79 BLANKS Callbratlon blank value is positive and
outside acceptance criteria. -
Chromium MINOR U B0OG079 BOG080 | BLANKS |Calibration blank value is posmve and
- outside acceptance critefia. -
Manganese MINOR U B0G079 BLANKS |Calibration blank value is posmve and
: , outside acceptance criteria:
Selenium MINOR - U B0G080 BLANKS [Calibration blank value is positive and
_ outside acceptance criteria.
Thallium MINOR ud B0OG079 BOG080 BLANKS | |Calibration blank value is negative and
outside acceptance criteria.
Chromium MINOR J B0G079 BLANKS [Preparation blank value is negative
and outside acceptance criteria.
Comments: :

1. The samples were stored for 12 hours in a refrigerator with temperatures of 7-8

degrees Celsius. Sample data is unaffected.

2. The following field splits were identified: BOG041/B0G079 and B0G042/B0G080.

evaluated in SDG# W0607-QES, (LATA ID # VB403.91).

Printed 8/31/95, 4:.07 PM

40386QLS.XLS

The field splits will be
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Data Summary Table

. 40386MTL.NAR; Printed: 31-Aug-95, 2:55 pm.
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9/9/95, 8:00

W IEUID UL
DATA SUMMARY TABLE
LATA ID#: VB403.86 | HEIS #/| B0G079 BOGO080

_ Date:| 27-Jun-85 | 27-Jun-95

Matrix:| ‘WATER WATER
Constituent CAS # Units | Results Q | Results. Q
Aluminum 7429-90-5| pg/L . 29.0| U
Antimony 7440-36-0| pg/L - 58.0. U 58.0| U [
Arsenic 7440-38-2| pg/L - 98.0| U 98.0| U
Barium '7440-39-3] pg/L 27.0| B 25.8| B
Beryllium 7440-41-7| pug/L 10| U 1.0| U
Cadmium 7440-43-9] ug/L - 5.0 U 50l U
Calcium 7440-70-2| pg/L | 42800 | - 43400
Chromium 7440-47-3| pg/L- ' 9.1
Cobalt - 7440-48-4] gL 6.0
Copper 7440-50-8| gL . 3.0
Iron 7439-89-6| gL 144 13.7
Lead 7439-92-1 ug/L 56.0| U 56.0
Magnesium 7439-95-4] pg/L 10600 10300
Manganese 7439-96-5| pg/L 3 2.0
Nickel 7440-02-0] pg/L . 15.0 15.0
Potassium 7440-09-7] pg/L 4980 4960
Selenium 7782-49-2| pg/L 87.0 108
Silver 7440-22-4{ g/l 4.0 4.0
Sodium 7440-23-5] pg/L 15300 . 14800
Thallium 7440-28-0| pg/L . 50.0
Vanadium 7440-62-2| g/l 10.5 10.0
Zinc 7440-66-6| pall 76 4.0

Shaded areas indicate changes by the validator.
40386DST.XLS, METALS
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Sample Results (Form I's)

_40386MTL.NAR; Printed: 31-Aug-95, 2:55 pm
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1 .

: o CLIENT ID NO.
INORGANIC ANALYSES DATA SHEET A S

- BOGO79
Lab Name: L.A.S.

_Contract: BECHTEL- HA

Lab Code: LOCK__ Case No.: 629BHT  SAS No.:  SDG No.: TK4838 -
Matrix (soil/water): WATER Lab Samplé'Iﬁf'L4838§2_d;
Level (le/med$: LOW___ Date Réceived: 06/29/95-'
* Solids: 0.0, o '

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No.. Analyte |Concentration|C|[ " Q M-
7429-90-5 |AlumiInum_ 31.9|8 P_|U
7440-36-0 |Antimony 58.0|U P
7440-38-2 {Arsenic_ 88.0|U P_
7440-39-3 |Barium 27.0|B P_
7440-41-7 |Beryllium 1.0|U0 P_
7440-43-9 |Cadmium__ 5.0{U0 P_
17440-70-2 |Calcium 42800 _ P_
7440-47-3 |Chromium_ 14.5|" Pl
7440-48-4 |[Cobalt 6.0(U P_
7440-50-8 |Copper 3.0(U0 P_
7439-89-6 i{Iron 144 P_
7439-92-1 |Lead | 56.0|0 P_
7439-95-4 |Magnesium 10600 _ P_
7439-96-5 |Manganese 5.3 F P_lu
7440-02-0 |[Nickel 15.0|0 P
7440-09-7 |Potassium 4980 |B P_
7782-49-2 |Selenium_ 87.0(U P
7440-22-4 |Silver 4.0|U0 P_
7440-23-5 |Sodium 15300 P )
7440-28-0 |Thallium_ 50.0(% P_|vT
7440-62-2 |Vanadium_ 10.5|B P_
7440-66-6 |Zinc 7.6|B P
Color Before: COLORLESS Clarity Before: CLEAR_ ‘Texture:
COLORLESS Artifacts:

Color After:

Comments:

Clarity After:  CLEAR_

FORM I - IN

o e

Tse.
000012



Lab Name:

Lab Code: LOCK___
Matrix (soil/water):

Level (low/med) :

% Solids:

Color BRefore:

Color After:

Comments:

L.A.S.

1 L
INORGANIC ANALYSES DATA SHEET

CLP |
'CLIENT ID'NO.

: _ : 8 BOG080 -
-Contract: BECHTEL;HA : Lo

Case No.: 629BHD

SAS No.: SDG No.: LK4838 . -

WATER Lab Sample ID: L4838-22_.
LOW__ Date Received: 06/29/95
_ 0.0- - -

Concentration Units (ug/L or mg/kg dry weight) : UG/L_

CAS No.- Analyte |Concentration|{C| Q M
7429-90-5 |AIuminum - 29.0|0 P_
7440-36-0 |Antimony 58.0|U P_
7440-38-2 |Arsenic__ 98.0,U P_
7440-39-3 |Barium 25.8|B|._ P_
7440-41-7 |Beryllium 1.040 P_
|7440-43-9 |Cadmium_ 5.0(U0 P_
7440-70-2 [Calcium _ 43400 P_
7440-47-3 |Chromium _ 9.1|F P_|U
7440-48-4 |Cobalt 6.0|U P_
7440-50-8 |Copper 3.0(U].. P_
7439-89-6 {Iron ~ — - 13.7|B{] P
7439-92-1 |Lead : 56.0|U P_
7439-95-4 [Magnesium 10300 _ P_
7439-96-5 |Manganese 2.0|0 P_
7440-02-0 |Nickel 15.0|U p_
7440-09-7 |Potassium ___4960|B P_.
7782-49-2 |Selenium_ 108 |31 PV
7440-22-4 |Silver 4.0(U P_
7440-23-5 |Sodium 14800 D -
7440-28-0 |Thallium_ 50.0 | P_|vJ”
7440-62-2 |Vanadium_ 10.0|B P_
7440-66-6 |Zinc- 4.0|U p_
Clarity Before: ‘Texture:
Clarity After: Artifacts:

FORM I - IN

| G\'Aé;gl-%

000013 82



Checklist
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ﬁ ﬁ ;::HJ%I%ORGANIC (METALS)

DATA VALIDATION CHECKLIST
VALIDATION :
LEVEL:| A _ B C

VALIDATION
PROCEDURE:

[:] WHC-CM-5-3, Rev. 0

PROJECT: 100-HR-3 ROUND 9 SDG:

[X] WHC-SD-EN-SPP-002, Rev. 2

LK4838-LAS' -

B95-067

2

ANALYSES REQU ESTED

. e «¢ | S . S
VALIDATOR: B MORRIS 44" [LATA NO: VB403.86 |DATE: 30-Aug-95
REVIEWER: B SEYMOUR q"\ LAB: LAS CASE: " N/A
DOE/RL-88-36,
ev.0 SA

EI ICP Metals ' EI ICP Metals
(Unfiltered) (Filtered)
6010 6010

SAMPLE NO. MATRIX SAMPLE NO. MATRIX

BOG080

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE
Is technical verification documentation present?

Is a case narrative present?

X
X g

2. HOLDING TIMES YES NO NIA

Are sample holding times acceptable? E . D D
See HOLDING TIME SUMMARY form

YES NO N/A

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS
Were initial calibrations performed on all instruments?

Are initial calibrations acceptable?

Are ICP interference checks acceptable?

Were ICV and CCV checks pen‘ormed on all instruments?
Are ICV and CCV checks acceptable? '

Validation calculation checks were performed and are accept'able.'

xad

L] (<) <] [ ]
] | Y
(] .

If NO(s) are checked, see CALIBRATION DATA SUMMARY form

40386MTL.XLS, Checklist

PNO-DVF-014, R2 9/9/95, 8:05

000015



bgf EME eﬁﬂﬁﬁLORGANlc (METALS)

DATA VALIDATION CHECKLIST

4. BLANKS YES NO NA .

Were ICB and CCB checks performed for all applicable analyses? : : . . E] | D D -
Are ICB and CCB results acceptable? B ' T D E ' D S
Were preparation blanks analyzed? o | _ ‘ R : ' @ D I:] ¢

Are 'preparatioh blank results acceptable?

If NO(s) are checked, see BLANK AND SAMPLE DATA SUMMARY form

5. ACCURACY

Were spike samples analyzed at the proper frequency?

= &
L) 3
L §

Are all spike sample recoveries acceptable?

Are all elements spiked at an appropriate level?

Was a post digestion spike analyzed?

Are all post digestion spike recoveries acceptable?

Were laboratory control samples (LCS) analyzed at the proper fréquency’?

Are all LCS recoveries acceptable?

EEE00EE
] ] ]
COOOEEDC

Validation calculation checks were performed and are acceptable.

If NO(s) are checked, see ACCURACY DATA SUMMARY form

6. PRECISION

Were laboratory duplicates anal‘yzed at the proper freqqency? -

<
B
Lz
g

Are all duplicéte RPD values acceptable?

Were MS/MSDs analyzed?

Are all MS/MSD RPD values acceptable?

Were ICP serial dilution samples analyzed at the proper frequency?

Are all ICP serial dilution %D values’ écceptable? ‘

] 3] | ) ]
)
] . .

Validation calculation checks were performed and are acceptable.

If NO(s) are checked, see PRECISION DATA SUMMARY form

: 40386MTL.XLS, Cheoklist 000016
PNO-DVF-014, R2 8/31/95, 12:05 PM |




@' E; Y ﬂﬂ ﬁ_ﬂ%lNORGANlc (METALS)

DATA VALIDATION CHECKLIST

7. FIELD QC SAMPLES YES NO N/A

Were field QC samples (fieldftrip blanks, duplicates, splits, perfo_rmancie audit) identified? - ‘ EI EI EI ”
Are field/rip blank results acceptable? (see Blank Data Summary form) ' ' '
Are field duplicate RPD values acceptable? (see Field QC evaluation)

Are field split RPD values acceptable? (see Field QC evaluation)

p ] ]
Cooco
HEEE

Are. performance audit sample results acceptable? _
Comments: The following field splits were identified: BOG041/B0OG079 and BQGO42/BOG080.
| Split sample results are evaluated in SDG W0607-QES (VB403.91).

8. FURNACE AA QUALITY CONTROL
Were duplicate injections required? . ‘ D D E
Are all'duplicate injection %RSD values acceptable? | '
Were analytical spikes required?

Are all analytical spike recoveries acceptable?

Was MSA required?

Are all MSA results acceptable?

] [
OO0000
HEEEEE

Validation calculation checks were performed and are acceptable.

Comments:

9. REPORTED RESULTS AND DETECTION LIMITS
Are results reported for all requested analyses? - . ’ E D I:I
Are all results supported in the raw data? o . | EI D
Are results célculated properly? ' } . . . E D
Do results meet the CRDLs? - . | EI D
Validation calculation checks were performed and are acceptable. o ' EI D

Comments:

VALIDATION SUMMARY

For deficiencies (major and minor) and comments, piease refer to the >Qua|ification Summary Table.

- 40386MTL.XLS, Checklist ¥
PNO-DVF-014, R2 8/31/95, 12:05 PM . 000017



M ﬁﬂ _ Hmﬂt\h‘g INORGANIC (METALS)

'DATA VALIDATION CHECKLIST
HOLDING TIME SUMMARY
SDG: LK4838-LAS VALIDATOR: B MORRIS . DATE: __ 30-Aug5
PROJECT: 100-HR-3ROUNDS  |REVIEWER: B SEYMOUR : LATANO: VB40386
i PREP Required | ANALYSIS | Required | . -
MATRIX DATE PREP | ANALYSIS| HT HT |~ HT HT . VAL
HEIS-SN CODE ANALYSIS  |coLLecTED| DATE DATE. | (days) | (days) | “(days) | (days) Q
BOGO79 WATER |ICP Metals 27-Jun95 N/A 12-0u65 | NA Na | 15 180 * | NONE _
BOGOBO WATER |ICP Metals 27-Jun-65 N/A 12005 | NIA N/A 45 | 180 NONE

PNO-DVF-014, R2

40386MTL.XLS, hold times
9/9/95, 8:06




At R

| wL:ATh INORGANIC (METALS)
DATA VALIDATION CHECKLIST

BLANK DATA SUMMARY

SDG: LK4838-LAS VALIDATOR: B MOﬁR[S | DATE: 30-Au& .
PROJECT: 100-HR-3 ROUND 9 REVIEWER: B_SEYMOUR . LATA NO.: ) VB463.86'-

LAB | X | osx [ tox | | VAL

BLANKID ANALYTE RESULT Q RT UNITS |RESULT[RESULT|RESULT SAMPLES AFFECTED . . Q
Cal Blank Aluminum 353 B Mg/l 1765 BOGO79 " - . _ U
Cal Blank Chromium 4.1 B Hg/L 205 BOGO79 'BOGOBO U
Cal Blank Manganese 3.8 B poll 19 BOGO79 U
Cal Blank Selenium 96.1 B . HalL 480.5 BOGOBO. . U
Cal Biank Thallium -59.1 B Vs/[8 118.2 BOGO79 BOGO80 uJ
Prep Blank Chromium 4,00 B pg/lL 409 BOGO79 J
Comments: .
The chromium prep blank was acceptable for BOGOSO0 (results not provided).
000019

PNO-DVF-014, R2

40386MTL.XLS, bianks
91285, 12:48 PM



Lab Name: L.A.S.

CLP

3
BLANKS

Contract: BECHTEL_HA

LK4838

'Lab Code: LOCK___ - Case No.: 629BHT SAS No.: -SDG No.:
Preparation Blank Matrix (soil/water): WATER
Preparation Blank Coricentration Units (ug/L or mg/kg): UG/L_
Initial > .
Calib. Continuing Calibration Prepa-
Blank Blank (ug/L) ration
Analyte (ug/L) C l C 2 C 3 C Blank C|| M
Aluminum 29.0 U \35.3 [BD 29.0_|(U 29.0 _|UO 29.000|U||P
Antimony | 58.0__|U 58.0_]0U|__58.0_|U 58.0_|U 58.000(U||P__
Arsenic__ 98.0__|U 98.0_|U 98.0_|U 98.0_|U 98.000|U||P__
Barium 21.0__|U 21.0_|U 21.0_|U 21.0_|U 21.000|U||P__
Beryllium 1.0__|U 1.0_|U ~1.0_|U|_ 1.0_|U 1.000{U||P__
Cadmium__ 5.0 (U 5.0_(U 5.0_|U 5.0_|U}| 5.000(Ul|P_
Calcium __ 32.0__|U 32.0_|U 32.0_|U 32.0_|U 32 ul|p_
Chromium_ 3.0 |u 3.27|B 3.0_|U|] Q;%il_ B (<ngg8" P
Cobalt_— 6.0_|U 6.0_|U 6.0_|U 0~ [U] 6.000|U||P__
Copper___ 3.0__|U 3.0_|U 3.0_|U 3.0_|U 3.000(Uf|P_
Iron | 12.0__|U 1i2.0_ (U 12.0_|U 12.0_|U 12.000|U||P__
Lead 56.0__|U 56.0_|U 56.0_|U 56.0_|U 56.000|U| | P__
Magnesium 50.0__|U|__50.0_{U 50.0_|U 50.0_|{U||__s0.000|U||P__
Manganese| 2.0 _|U 3.0°|B|T___2.97|B 2.8 |B 2.000|u} P
Nickel 15.0__|U 15.0_|U 15.0_|U|___15.0_|U 15.000|U||P__
PotassIium|___600.0__|U|__600.0_|U|__600.0_|U|_600.0_|U||__600.000|U||P _
Selenium |~ 87.0__|U|___ 87.0_|U 87.0_|U|_96.1 |B 87.000|U| P _
Silver — | 4.0__|U 4.0_|U|__4.0_|U -0_|U] 4.000|U||P__
Sodium__ 70.0__|U 70.0_|U 70.0_|U|__70.0_|U 80.730|B||P__
Thallium_|___50.0__|U|__ 50.0_|U 50.0_|U 50.0_|U 50.000|U| |P__
Vanadium_ 4.0__|U 4.0_|Uul___4.0_|U 4.0_|U| 4.000|U||P__
Zinc 4.0__|U 4.0_|U 4.0_|U|_ 4.0 |U 4.000|U||P__
FORM III - IN ' :
' . ILMO3.0
i%W\£Z3ﬁ7f— ‘
| 171+
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Lab Name: L.A.S.

i
1A

#

o
Nh

£rwlear ‘I
3ﬁﬂ%&ﬁ@3ht

¥

Lab Code: LOCK__

Preparation Blank

Preparation Blank Concentration Units (ug/L or mg/kg):.

Case No.: 629BHT SAS. No.:

Matrix (soil/water):

Contract: BECHTEL_HA o
SDG No.: LK4838

Initial . _ ' o
Calib. Continuing Calibration Prepa-
Blank Blank (ug/L) ration

Analyte (ug/L) C 1 C 2 C Blank M
Aluminum_ _ 29.0_[U 29.0_|[U P
Antimony _ 58.0_|U 58.0_|U P
Arsenic _ 98.0_|U 58.0_|U P__
Barium _ 21.0_|U 21.0_|U P
Beryllium _ 1.0_|U -1.0_|U P__
Cadmium__ _ 5.0_|U0 5.0_|(U P__
Calcium _ ~ 32.0_|U| 32.0_{U P
Chromium_ _ 3.0_|U 3.0_|0]. P__
Cobalt _ 6.0_|U 6.0_(|U]: P
Copper _ 3.0_|U0 3.0_10 P
Iron ~ 12.0_ (U 12.0_(U P
Lead ~ 56.0_|U|___56.0_|U P
Magnesium - 50.0_1U 50.0_|U P
Manganese _ 3.8_|B (3.8 |BD L |P__
Nickel ~ 15.0_|U 15.0_|U P
Potassium _ 600.0°|U|”_600.0_[U P
Selenium 87.0_|U 87.0_\|U P
Silver ~ 4.0" (U 4.0_|U P
Sodium ” 70.0_|U 70.0_|U P
Thallium_ _ -50.4_|B (-59.1 P
Vanadium_ _ 4.0_|U 4.0_10 P__
Zinc _ 4.0_|U 4.0_|U P__

FORM 'III. - IN : :
. CILMO3.0

M ,
Bouts _ygp—

000021




% EJL}Q%&L@%@&NORGANIC (METALS)
DATA VALIDATION CHECKLIST

PERCENT RECOVERY (ICV/CCV) o
SDG: _ LK4838-LAS ' . Date: 30-Aug-95

LATA No.:__VB403.86 ' |  Validator: B MORRIS _
Analyte ; ICV/CCV ID Observed Value : TrueValue | - %R |
o ' A o .
Aluminum lcv_ ' 101267 100000 . - 101.3% -
Barium CCV__ ‘ 1022 1000 102.2%
000022

40386MTL.XLS, ICV CCV recovery
PNO-DVF-014, R2 8/31/95, 12:10 PM




JaSHEBudel

-HEIORGANIC (METALS)

DATA VALIDATION CHECKLIST

MATRIX SPIKE RECOVERY (MS) ‘
SDG: LK4838-LAS Date: 30-Aug-95
LATA No.:  VB403.86  Validator: B MORRIS
Spike Sample Sample Spike | SR
Analyte Sample ID Result Result Added %R -
- '~ SSR SR SA o
Cadmium BOG079 51.14 0.00 50.00 - 102.3%
Nickel BOGO79. 550.21 ' 0.00 500.00 110.0%
Aluminum BOGO80 1901.88 0.00 _ 2000.00 95.1%
Manganese BOGO080 487.88 0.00 500.00 97.6%
000023

PNO-DVF-014, R2

40386MTL.XLS, MS recovery
8/31/95, 12:10 PM



50

%5 fal Lﬁ\m FW\IORGANIC (METALS)
DATA VALIDATION CHECKLIST

PERCENT RECOVERY (LCS)

Date; 30-Aug-95

B MORRIS

SDG: LK4838-LAS
LATA No.: __VB403.86 ] | Validator:
Analyte Observed value " True value
OLCS ALCS
Aluminum 2085.1 ' 2000
Calcium

105465.2 100000

%R

104.3%
105.5%

PNO-DVF-014, R2

40386MTL.XLS, LCS recovery
9/9/95, 8:07

000024



i TR g ;"-S! = ,:rrg
% Qfﬁ%ﬁﬁé INORGANIC (METALS)
" DATA VALIDATION CHECKLIST

RELATIVE PERCENT DIFFERENCE

PNO-DVF-014, R2

SDG: LK4838-LAS 3 Date: 30-Aug;95

LATA No.:  VB403.86 - | Validator: B MORRIS _
Original (Sample) . Dupliéate .

Analyte Sample ID ~_concentration concentration _ - RPD

" 0s D

Aluminum BOGO79 3186 ' 33.08 3.8%
Barium BOGO79 2700 26.46 . . 2.0%

Iron BOG080 13.74 12.64 : 8.3%.
Selenium BOG080 108.10 95.99 - 11.9%

000025_

40386MTL.XLS, RPD
8/31/95, 12:10 PM




By

P - T Ty T
%’A gdﬂﬁzﬁﬁi%&ORGANlc (METALS)
' DATA VALIDATION CHECKLIST

PERCENT DIFFERENCE (ICP SERIAL DILUTION)
| Date: 30-Aug-85

PNO-DVF-014, R2

40386MTL.XLS, serial dilution

8/31/95, 12:10 PM

SDG: LK4838-LAS
LATA No.: __ VB403.86 ] Validator: B MORRIS
‘Analyte Concentration Analyte 'C'oncentration'
Analyte before Dilution after Serial Dilution %D
| S N

Calcium BoG079 42844 42793 0.1%
Iron BoGo7o 1438 147.1 2.3% .

Calcium Bocoso 43405 43194 0.5%

Magnesium B0G080 10349 10479 1.3%

000026




gﬁ E%%{Hh&'&%&ORGANIC (METALS)
- DATA VALIDATION CHECKLIST

4

INORGANICS RESULTS CALCULATION, WATER
LK4838-LAS ~ Date: 30-Aug-95

SDG:

LATA No.: _ VB403.86 ] | Validator: B MORRIS .
Concentration - ‘Dilution S .
Analyte from curve ' Factor- Concentration (ug/L)]

CONCW __ units _ DFW | L

Aluminum B0G079 0.0319 mgll 1 ' - 319

Calcium B0oG080 434 mg/L 1 43400
000027

PNO-DVF-014, R2

40386MTL.XLS, water results
9/9/95, 8:08
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913428, 1564

Laboratory Case Narrative

. 40386MTL.NAR; Printed: 31-Aug-95, 2:55 pm o 000028



E i(;‘x‘:

Lockheed Analytical Services _ . , " Log-in No.: L4838
Quotation No.: Q400000-B°
. . -SAF: B95-067 .
.Document File No.: 0520596/0525596
BHC Document File No.:242
SDG'No.: LK4838

CASE NARRATIVE
INORGANIC METALS ANALYSES

The routine calibration and quality control analyses performed for' this batch include as
applicable: instrument tune (ICP/MS only), initial and continuing calibration verification, initial
and continuing calibration blanks, method blank(s), laboratory control sample(s), ICP
interference check samples (ICP only), serial dilutions, analytical (post-digestion) spike
- samples, matrix spike (predigestion) sample(s), duplicate sample(s).

Preparation and Analysis Requirements

o One water sample was received in good condition on June 29, 1995 and logged in as
L4838.

o The samples were prepared as LAS Batch'6298HT and analyzed for selected analytes
as requested on the chain of custody. Sample BOG079 (L4838-2) was used for matrix
spike and duplicate and serial dilution. All data flags due to the performance of the
above-mentioned QC are associated with every sample digested with this batch.
Holding Time Requirements

o All samples were analyzed within the method-specific holding times. -

Internal Quality Control

All internal quality control were within acceptance limits.

Hongsheng LI Lo ‘ . 7/31/95

Prepared By : Date

gp{g.g/.?(

~ 000029



Lockheed Analytical Services . , " Log-in No.: L4838 |

Quotation No.: Q400000-B

SAF: B95-067

BHC Document File No.:242

- Document File No.: 0520596/0525596 .

'SDG No.: LK4838 .

CASE NARRATIVE
INORGANIC METALS ANALYSES

The routine calibration and quality control analyses performed for this batch include as
applicable: instrument tune (ICP/MS only), initial and continuing calibration verification, initial
and continuing calibration blanks, method blank(s), laboratory control sample(s), ICP
interference check samples (ICP only), serial dilutions, analytical (post-digestion) spike
samples, matrix spike (predigestion) sample(s), duplicate sample(s).

Preparation and Analysis Requirements

] One water sample was received in good condition on June 29, 1995 and logged in as
L4838. - '
] The samples were prepared as LAS Batch 629BHD and analyzed for selected analytes

as requested on the chain of custody.  Sample BOGO80 (L4838-22) was used for
matrix spike and duplicate and serial dilution. All data flags due to the performance of
the above-mentioned QC are associated with every sample digested with this batch.
Holding Time Requirements

] All samples were analyzed within the method-specific holding times.

Internal Quality Control

All internal quality control were within acceptance limits.

Hongsheng LI . ' . 7/31/95

Prepared By ‘ Date

000030
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Chain-of-Custody Information

.40386MTL.NAR; Printed: 31-Aug-95, 2:55 pm. o 000031



a

~ DISPOSITION .

)

Page __ 1
Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST k'e el
ata Turnaround :
Collector Company Contact Telephone E Priority
K ce / A - Zzz ° R. E. Peterson (509) 372-9638 Normal
Project Designation Sampling Location SAF No.
100-HR-3 Groundwater Samplmg, Round 9, Phase 1 100 H B95-067
Ice Chest No. Field Logbook No. Method of Shipment
g FZ - /&0 Federal Express
Shipped To Offsite Property No. Bill of Lading/Air Bill No.
Lockheed Wear-0-0204-3% A90 _H623- 299
Possible Sample Hazards/Remarks Preservation
HNO, | Cool4°c | H,SO, | Cool4°C * H,;SO, HNO, | cool4°C HCl | Cool 4°C, |~
+ Type of Container G G P/G P/G P P/G P/G G PIG P -Eps;
= Bl
No. of Container(s) 1 1 1 1. 1 1 -9 1 4 1 Eﬁ
Special Handling and/or Storage Volume g 1)
Maintain samplings betwecn 2°C and 6°C 500mlL. 500mL 500mL 250mL 1L 1L 1L 500mL 1L 20mL _{_..
: ICP Q’“gf‘sﬁf’ " [NO, - NO, | Turbidgity [Svlfide | Ammonia | Gross ggf- Tritiom | Tc-99 Activity ggﬁ
'- Metals | no, no,, se-0, Sean ey
SAMPLE ANALYSIS (Unfilter- | po, U-235/238
ed)
Sample No. Matrix* Date Sampled Time Sampled LT e T
{BoGo79 (. | &-27°5¢ 737 Al B NN N NS N
e : SPECIAL INSTRUCTIONS Matrx®
CHAIN OF POSSESSION" Sign/Print Names
€ ) *1 2;:;’/’;§30H 5 = Sl
Refinquished B Date/Time R d By Date/Time /2 il ' SE = Sediment -
, y AG’ €2z - /24 H } s & mf 4{5 . Sample analysis for phosphate, nitrate, and nitrite by EPA 300. 0 and !Ul’bldlly by EPA gg: g;’ulfgc
ﬁ%&@__&27 £ g ! 180.1 is being requested for information only. The ERC Conlraclor acknowledges that W o= Water
Relinquis y Date/Time | Received DatelTlmc 0 =0
g z:; g _GE -~ azf & 5 tHoO the 48-hour holding time will not~Qe met. ac 2;:_ .
. . : _ DS = Drum Solids *
%elinquis [ By ate/Time Received By Date/Time N L;e T ’7@ /eTee/b Hes DMT rd Jer bﬁ(’ ‘t(*/ V DL = Drum L?qluids '
T .= Tissue
o o 2, - Wl = Wi
sRelinquished By Date/Time Recei@ By Date/Time [} /I L 4) :7 MM €n 7 < a"‘/ g Q/ K T-qu)- JL = Li:;l:xeid. :
- ﬁa/}’l[? (57 . ; :Xcl:::u.um .
SLABORATORY | Received By &  Tite . Date/ Time -
S ; " . .
_. SECTION A A @é %é Seole Costad > Cog S |/ 0 JvC
SFINAL SAMPLE Blusposal Method : Disposed By Date/Time . ' o

-
TR
W

0
Y




Page __2_ of _2
Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST .
' Data Turnaround

- O Priority

Collector Company Contact Telephone
/(‘ Le f / JQ P 220 R. E. Peterson (509) 372-9638 B Normal
Project Designation Sampling Location SAF No.
100-HR-3 Groundwater Sampling, Round 9, Phase 1 100 H B95-067
Ice Chest No. Field Logbook No Method of Shipment
(—“ -/ Q7Y Federal Express
Bill of Lading/Air Bill No

Offsite Property No.

™™ DISPOSITION

Shipped To
~
| Lockheed _ Wa5-0-024-33 P90 - 167 7= A5
Possible Sample Hazards/Remarks Preservation HNO
3
Type of Container G
No. of Container(s) 1 - 243
Special Handlmg and/or Storage Volume . ‘,:;
Mam(am samplings between 2°C and 6°C. 500mL Fj
o |1cp ’ oy
. , Metals o,
SAMPLE ANALYSIS (Filtered) sfe
Sample No. Matrix* -Date Sampled Time Sampled
| BoGogo W G- DY 5 Q ¥32
cH Al Sign/Print Names SPECIAL INSTRUCTIONS Matrix® -
IR : . S . i . S = Soil
Relinquished By Date/Time l,{ecq';l.g{]]y Refer to Activity Scan listed on page 1 of 2. . SR gg = g::.;nnu
ALz e Sadey 290k U : 5 P
Relmqmsg]ed By Date/Time Received B Date/Time Ve -
{ﬁ %W//L?/qnu &/40%,45 Lqpn The oamp les were Wfaﬁfd e ax? af/a‘j A Zhr
- . - | DS = Drum Solids-
(Relinquished By ~ T Date/Time Received By . Date/Time 2 /E [ Tules, pr affn 70' o qd % _ "(0‘/ - I;L= 113‘::1 L‘i’qluids
PR N = 1issue
> . WE= Wipe
Relinquished By Date/Time Rem'ved By * Date/Time /} /101,( ro, ' L = Liqud
~ LV = Vegetation®
! . .- X = Other
" LABORATORY: ‘| Received By Title Date/Time . ; j
e T el 3 I e e
11 tvw\}’LL Cv- Lo 4, o~ Lp‘Z"iT'ﬂ) . /0'1‘,3—
4YFINAL SAMPLBE;- isposal Method Disposed By . Date/Time ™ . ©

N




Supplemental Information
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Control #: 95-0040

Sample DlSpOSlthIl Record Revision #: -
- Date Initiated: 07/05/95

Section 1 - BACKGROUND
SAF #: B95-067
OU: 160-HR-3
Project ID: 100-HR-3 LFI
Task ID: 6
Sampling Event: 100-HR-3 Groundwater Samphng-Phase 1
Laboratory: Quanterra/Lockheed
Project Coordinator: R. C. SMith
Task Manager: R. E. Peterson

Section 2 - SAMPLE INFORMATION
Number of Samples: 4 - Qunaterra; 2 - Lockheed
ID Numbers: Q - B0G041, B0G042, BOG077 B0GO078; L - B0OG079, BOG080

Matrix: Water
Collection Date: 06/27/95

Section 3 - ISSUE
Class: Validation Direction
NCR Number: N/A
Type: Temperature Excursion
Description: Samples were stored for twelve hours in a refngerator with temperatures of 7-8 degrees

Celcius.

N/A
NCR Validation (Print/Sign) . Date

Section 4 - DISPOSITION

Type: Use As Is
Description: With concurrence from R. E. Peterson, task lead, proceed with analyses and document

excursion with this SDR.

R. C. Smith/ | /%[ /Z\/ B . '7/'/&/75‘ |

Project Coordmator (Prmt/S .l - Date
R_E. Peterson 'AVE ;é%m : B 7,// 3{/ %/

Task Manager (Print/Sign) ' - ' Date

_N/A . '

QA (Print/Sign) . , - Date

Section 5 - INSPECTION (Issue Class: Nonconformance Only) . - I
Inspection Number: K - : Xr 4
‘Inspection Results: ' - o }K .(1,0[6

M7

N/A z

Inspector (Print/Sign) ' | Date




END OF PACKAGE
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DATA VALIDATION REPORT
| for o »
100-HR-3 GROUNDWATER ROUND 9
~ PHASE 1 |
General Chemistry Analysis
SDG LK4838-LAS
'LATA VB403.86

© 'Bechtel Hanford Inc.

P.O. Box 969
Richland, Washington

~ September 13, 1995
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100-HR 3 GROUNDWATER ROUND 9 PHASE 1
Data Valldahon Namative -

INTRODUCTION

All samples in Sample Deiivery Group (SDG) LK4838-LAS. (VB403.86) were Vahdated at level,'-_'l_)' as - |
defined in the Data Validation Procedures for Chemical Analysis (WHC-SD-EN-SPP-002, Rev.2). ‘

The analyses were performed by Lockheed Analytical Services.

ANALYSES REQUESTED

See Table 1.

DATA QUALITY OBJECTIVES

Precision: Goals for precision were met.
Accuracy: Goals for accurécy were met.

Sample Result Verification: All sample results were supported in the raw data.

Detection Limifs: Detection limit goals were met for all sample results as specified
~ in the RCRA Fucility Investigation/Corvective Measures Study
Work Plan for the 100-HR-3 Operable Unit, DOE/RL 88-36, Rev.

0. '

Completeness: The data package was 100% complete for all requested analyses.

MAJOR DEFICIENCIES

No major deficiencies were 1dent1ﬁed durlng data val1dat10n which required qualification of data as
unusable. :

MINOR DEFICIEN CIES

No minor deficiencies were 1dent1ﬁed during data validation which requlred quahﬁcatlon of data as

estimated.
[v]

40386GNCNAR; Printed: 11-Sep-95, 9:01am : o 000002



LATA ID #: VB403.86

SDG: LK4838-LAS

T

3

o @ Table 1
Chain-of-Custody

Analysis Request

Sample Information

Analyses Requ_ested- ,

SAMPLE DATE FIELD QC .
NO. COLLECTED| MATRIX| SAF INFO 112 4
BOG079 27-Jun-95 | WATER |B95-067] SplitofB0OG041 | X | X | X

Method References:

Method

Analysis
1. Anions (F, CI, SO, NO,, NO;, PO,)  300.0
2. NO;+NO;-N 353.2
3. Turbidity 180.1
4. Sulfide 9030
5. Ammonia 350.1

NOTES: (complete documentation of these notes can be found in the Supplementél Information Section of this report)

NOTE 1: Sample was stored for 12 hours in a refrigerator with temperatures of 7-8

degrees Celsius. The sample data is unaffected. See ROD 95-0040.

Printed 9/11/95, 8:53 AM

40386DST.XLS
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REFERENCES

WHC 1993, Data Validation Procedures for Chemical Analyses WHC SD EN- SPP 002, Rev 2,
Westinghouse Hanford Company, Richland, Washington. -

DOE 1992, RCRA Facility Investigation/Corrective Measures Study Work Plan . Jor the 100-_HR-3: |
Operable Unit; DOE/RL 88-36, Rev. 0, Department of Energy-Hanford, Richland, Washington. . ‘
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GLOSSARY OF VALIDATION APPLIED QUALIFIERS (CHEMISTRY) |

Qualifiers which may be- applied by data validators in compliance with the procedures her'ein‘_ are as’
follows. ) : I

U- Indicates the compound or analyte was analyzed for and not detected in the szimpIe. The valie o
reported is the sample quantitation limit corrected for sample dilution and moisture content by
the laboratory. ' : ' ‘

UJ-  Indicates the compound or analyte was analyzed for and not detected in the sample. Due to a
QC deficiency identified during data validation, the associated quantitation limit is an.estimate.

J- Indicates the compound or analyte was analyzed for and detected. The associated concentration
is an estimate, but the data are usable for decision making purposes.

BJ-  Applied to inorganic analyses only. Indicates the analyte concentration was greater than the IDL
but less than the CRDL and is considered an estimated value.

R- Indicates the compound or analyte was analyzed for, detected, and due to an identified QC
deficiency the data are unusable. ‘ '

UR- Indicates the compound or analyte was analyzed for and not detected in the sample.
Additionally, the data are unusable due to an identified QC deficiency.

_ 40386GNC.NAR; Printed: 31-Aug-95, 12:39 pm
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GLOSSARY OF LABORATORY APPLIED QUALIFIERS

Qualifiers which may be applied by the laboratory in compllance with applicable requlrements are as

follows.
Commonly used laboratory general chemistry qualifiers:
U- Indicates the analyte was analyzed for but not detected in the sample. :

B- Reported value is less than the contract requrred detection limit (CRDL) but greater than or equal
to the instrument limit (IDL)

000006
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Qualification Summary Table
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Qualification Summary Table

General Chemistry

ANALYTE TYPE |QUALIFIER|  SAMPLES DQo | 'REASON
AFFECTED :

No qualifiers were added by validator.

Comments: .

1. Sample was stored for 12 hours in a refrigerator with temperatures of 7-8
degrees Celsius. Sample data is unaffected.

2. Sample BOGO79 is a split of BOG041. The field split will be evaluated in SDG# W0607-QES,
(LATA ID # VB403.91).

000008
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9/12/95, 1:00 PM

. éf&%ﬁml_ CHEMISTRY

'DATA SUMMARY TABLE
LATA |D#. VB403.86 HEIS#:| BOGO79
' ‘ ' Date:| 27-Jun-95
- Matrix:| WATER -
Constituent CAS # Units Results Q |
Turbidity ~TURBIDITY| NTU 0.61 -
Chloride by IC ~ 16887-00-6| mgiL 56
Fluoride by IC 16984-48-8] mg/L 0.27
Nitrate by IC 14797-55-8] mg/L 3.0 .
Nitrite by IC . 14797-65-0] mg/L 0.002| U
Ortho Phosphate by IC 14265-44-2] mg/L © 0.034| B
Sulfate by IC 14808-79-8] mg/L 32
Ammonia Nitrogen 7664-41-7{ mg/L | . 0.020{ U
Nitrate-Nitrite-Nitrogen . NO2+NO3-N| mg/L 3.3
Sulfide 18496-25-8 mg/L 1.0/ U

Shaded areas indicate changes by the validator.

40386DST.XLS, GENERAL CHEMISTRY
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Sample Results (Form I's)
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S e E_:}];';’ EL‘ .r? % v-" g e
LOCKHEED ANALYTICAL SERVICES

" Sample Results

Client Sample ID: BOGO79 Date Collected: 27-JUN-95

Matrix: Water - Date Received:. 29-JUN-95

Percent Solids: N/A

Turbidity | NTU 180.1 0.61 N/A 29-JUN-95. 24771 L4838-5
Chloride mg/L 300.0 5.6 0.020 29-JUN-95 24769 L4838-3
Fluoride mg/L 300.0 0.27 0.10 . 29-JUN-95 24772 L4838-3
Nitrate-N mg/L 300.0 3.0 0.020 ' 29-JUN-95 24766 L4838-3
Nitrite-N mg/L 300.0 |< 0.002 | 0.010 u 29-JUN-95 24767 L4838-3
Oortho Phosphate mg/L 300.0 0.034 0.10 B 29-JUN-95 24768 L4838-3
Sulfate mg/L 300.0 32. 0.10 - 29-JUN-95 24770 L4838-3
Ammonia Nitrogen mg/L 350.1 |< 0.020 0.050 u- 06-JUL-95 24789 L4838-7
Nitrate-Nitrite-Nitrogen mg/L 353.2 3.3 0.050 A 05-JUL-95 24790 L4838-4
Sulfide mg/L 9030 < 1.0 3.0 u 01-JUL-95 24793 L4838-6

000012
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@ﬁ j] ‘% F"’ﬁ JEGENERAL CHEMISTRY

DATA VALIDATION CHECKLIST

VALIDATION =
LEVEL: A Bv ,C , -E
VALIDATION RN o « - . - s o
WHC-CM-5-3; Rev. 0 WHC-SD-EN-SPP-002, Rev. 2

PROCEDURE: D i Rev | | ey

-|-S_DG:

PROJECT: 100-HR-3 ROUND 9 LK4838-LAS -

b‘\* .1.10./6\; ) o . ] ] K
VALIDATOR: BJ SEYMOUR, - LATA NO: VB403.86 DATE: 30-Aug-95
REVIEWER: BJ MORRIS’ M / 4 LAB: LAS CASE: - N/A

|SAF NO:

B95-067

DOE/RL-88-36, Rev. 0

SAP NO N/A

Anions Turbidity, Ammonla Sulfide NO3+NO,|
] 300.0 X 180.1 X 350.1 [ZI 9030 X 353.2
SAMPLE NO. MATRIX COMMENTS:
BOGO79 WATER

|1. Sample was stored for 12 hours in a refrigerator with temperatures of 7-8

degrees Celcius.

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Is technical verification documentation present?

Is a case narrative present?

2. HOLDING TIMES

Are sample holding times acceptable?

YES NO N/A

M Q0
200

YES NO N/A

xad

See HOLDING TIME SUMMARY form

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS

Were initial calibrations performed on all instruments?

Are initial calibrations acceptable?

Were calibration checks performed on all instruments?

Are calibration checks acceptable?

Validation calculation checks were performed and are acceptable

YES NO N/A

X 3 U

EIEEE
/] .
OO0

If NO(s) are checked, see CALIBRATION DATA SUMMARY form

PNO-DVF-013, R2

40386GNC.XLS, Checklist
9/5/95, 4:26 PM
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| E éaﬁl &ngﬁgENERAL CHEMISTRY

DATA VALIDATION CHECKLIST

'!-"

4. BLANKS YES NONA
Were laboratory blanks performed for all applicable analyses? ' - - lZI D l:l .
Are laboratory blank results acceptable? ' - o o E :l:l D o
Were preparation blanks analyzed? ‘ | , - % 8 ‘ % :

Are preparation blank results acceptable?

If NO(s) are checked, see BLANK AND SAMPLE DATA SUMMARY form -

5. ACCURACY
Were spike samples analyzed at the proper frequency’7 . | : IZI I:I l:l

Are all spike sample recoveries acceptable')

Are all LCS recoveries acceptable? |

LI |

Were laboratory control samples (LCS) analyzed atthe'proeerfrequency? | : E l:l l:l
| | 4 | X 4

X U

Validation calculation checks were performed and are acceptable.

If NO(s) are checked, see ACCURACY DATA SUMMARY form

6. PRECISION
Were laboratory duplicates analyzed at the proper frequency? _ lZI I:I l:l

Are all duplicate RPD values acceptable?

Are all MS/MSD RPD values acceptable?

| . X]

Were MS/MSDs analyzed? . D
| | | N

X]

Validation calculation checks were performed and are acceptable.

If NO(s) are checked, see PRECISION DATA SUMMARY form

7. FIELD QC SAMPLES ‘ .
Were field QC samples (field/trip blanks, duplicates, splits, performance audlt) |dent|f|ed7 E D D

Are field/trip blank results acceptable') (see Blank Data Summary form)

Are field split RPD values acceptabie” (see Field QC ealculations).

d X
Are field duplicate RPD values acceptable? (see Field QC ealculatlons) , | l:l I:I E
e
dJ 0

Are performance audit sample results acceptable’7

Comments: . Sample B0G079is a spllt of B0G041. The spllt evaluatlon will be done in SDG# W0607-QES, .

(LATA ID # VB403.91).

- 40386GNC XLS, Checklist
PNO-DVF-013, R2 9/7/95, 3:07 PM 000015
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ﬁg:] Paake ‘IE ‘GENERAL CHEMISTRY
DATA VALIDATION CHECKLIST

8. ANALYTE QUANTITATION

Was analyte quantitation performed properly?

Are results calculated properly? -
Validation calculation checks were performed and are acceptable.

‘Comments:

YES NO N/A

LI
X0
Lif N B

9. REPORTED RESULTS AND DETECTION LIMITS

Are results reported for all requested analyses?

Are all results supported in the raw data?

Do results meet the CRDLs?

Validation calculation checks were performed and are acceptable. '

Comments:

YES NO NA

OO

<< [x]
O]
LD

 VALIDATION SUMMARY

For deficiencies (major and minor) and comments, please refer to the Qualification Summary Table.

~ 40386GNC.XLS, Checklist
PNO-DVF-013, R2 8/31/95, 10:18 AM
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gﬂ é’; ﬁﬁﬁ’%gg? 5IEAQﬂ\LENERAL CHEMISTRY

" ° " DATA VALIDATION CHECKLIST

R

HOLDING TIME SUMMARY

SDG: LK4838-LAS VALIDATOR: BJ SEYMOUR DATE: 8/30/05

PROJECT: 100-HR-3ROUNDS . |REVIEWER: BJMORRIS LATANO.. VB403.86 -
: . PREP | Required | ANALYSIS | Required | -~ . - .
MATRIX DATE PREP | ANALYSIS HT HT | HT. HT. VAL
HEIS-SN CODE ANALYSIS COLLECTED| DATE DATE * | (days) (days) | (days) (days)-.| - Q
BOGO79 WATER [Anions(CI,F,50.) 27-Jun-95 N/A 20-Jun-85 N/A NA 2 .. 28" | NONE
BOGO79 WATER {Anions(NO,,NO,,PO,) | 27-dun-95 N/A 29-Jun-85 N/A N/A 2 2 NONE
BOGO079 WATER |Ammonia 27-Jun-95 N/A 06-Jul-95 N/A N/A 9 28 NONE,
BOGO79 WATER [Sulfide 27-Jun-95 N/A 01-Jul-95 N/A N/A 4 7 NONE
BOGO79 WATER [NO,+NO, 27-Jun-95 N/A 05-Jul-95 N/A N/A 8 " 28 NONE
B0OGO79 WATER |Turbidity 27-Jun-95 N/A 29-Jun-95 N/A N/A 2 2 NONE'

PNO-DVF-013, R2

40386GNC.XLS, hold times
8/30/95, 1:29 PM




4 13 H:‘i LEML EL;ENERAL CHEMISTRY
CALCULATION SPREADSHEET

)
o

ey

LINEAR REGRESSION ANALYS|S

SDG: LK4838-LAS S

Date; 30-Aug-95
LATA No.: VB403.86

Analyte/Calibration Date: Chloride/6-26-95

Validator: BJ SEYMOUR

Concentration ~ Absorbance
X | y . r- r?
0.000 -0 0.9999 0.9998
2b.000 24556
50:000 65035’ slope ' x intercept
100.000 173890 1553.2508 11.3170
1000.000 1451331 |
5000.000 - 7765103 1/slope y intercept
0.0006 -17273.693
LINEAR REGRESSION ANALYSIS
SDG: LK4838-LAS Date: 30-Aug-95
LATA No.: VB403.86 Validator: BJ SEYMOUR -
| Analyte/Calibration Date: Fluoride/6-23-95
Concentration Absorbance
X y : ' r r?
0.000 0 0.9999 0.9997
20.000 57594
50.000 138167 slope x intercept
100.000 251671 : 2998.0814 18.8706
1000.000 2742512
5000.000 14973840 1/slope y intercept
g | 0.0003 -55729.705

PNO-DVF-013, R2

40386GNC.XLS, linear regression
8/31/95, 10:00 AM
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% 15 ‘*ﬂl&%fGENERAL CHEMISTRY

'CALCULATION SPREADSHEET
PERCENT RECOVERY (ICV/CCV) .
SDG: _LK4838-LAS - - - Date: 30-Aug-95
LATA No.: VB403.86 _ ', Validator: BJ SEYMOUR
Analytg Sample ID Observed Value _ True Value ' ' %R .
L o A Y
Chloride ICV 937.245 _ 1000 ' ‘ 94%
Chloride CccVv 924.269 1000 92%
Fluoride ICV- © 991.347 | 1000 _ ©99%
Fluoride ccv 982.742 1000 98%
40386GNC.XLS, ICV CCV recovery 000019

PNO-DVF-013, R2 8/30/95, 6:01 PM



9613428, 0%
ﬂjl a eENERAL CHEMISTRY
C_ALCULATION SPREADSHEET

MATRIX SPIKE RECOVERY (MS)

SDG: LK4838-LAS -  Date: 30-Aug-95
LATA No.. VB403.86  Validator: BJ SEYMOUR
, A Spike Sample 'S_ample. o ‘Sp'ike L
Analyte Sample ID " Result Result Added -1 %R
| SSR SR COsA |
Chioride BOGO79 47765 . 5644 40 105%
Turbidity BOGO79 5.800 - " 0610 504 104.8%
Ammonia BOGO79 4.268 0.014 4 106.4%
- NO;#+NO, BOGO79 7.288 3.284 4 | 1001%
Sulfide BOGO79 - 4083 0.000 . 398 102.6%
40386GNC.XLS, MS reéovéry ‘ 000020

PNO-DVF-013, R2

9/12/95, 4:02 PM
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- %:gl.*Aﬂl‘AéENERAL CHEMISTRY
CALCULATION SPREADSHEET

PERCENT RECOVERY (LCS) _
SDG:  LK4838-LAS = - | ‘Date: 30-Aug-95
LATANo..  VB403.86 - Validator: BJ SEYMOUR
Analyte Observed value True value o § %R |
OLCS ' ALCS
Chloride 51.645 -» 50 “ 103%
Fluoride 976,813 1000 L 98%

PNO-DVF-013, R2

40386GNC.XLS, LCS recovery
9/0/95, 8:33
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CALCULATION SPREADSHEET

RELATIVE PERCENT DIFFERENCE _
SDG: LK4838-LAS - © Date: 30-Aug-95
LATANo.: VB403.86 | Validator: BJ SEYMOUR _ "

o Original (Sample) . Duplicate _ B

Analyte ‘ Sample ID- ~ concentration concentration RPD
oS : D
Chloride BOGO79 5.644 , 5535 - 2.0% . -

Turbidity BOGO79 " 0610 o571 | es%
Ammonia B0G079 0.014 0.014 . 0.0%
NO,+NO; BOG079 '3.284 3.200 2.6%
Sulfide BOGO79 0.100 0.100 0.0%

: 40386GNC.XLS, RPD
PNO-DVF-013, R2 - 9/12/95, 4:07 PM . 000022
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78 M“E gﬁf’%ENERAL CHEMISTRY
CALCULATION SPREADSHEET

RESULTS CALCULATION; WATER

Date:

30-Aug-95 -

SDG:  LK4838-LAS -
LATA No.. VB403.86 Validator: BJ SEYMOUR
: Concentration Dilution .
Analyte from curve . Factor Concentration -
CONCW units - DFW o
Chloride 5.644 - mg/L ) 1 5.6
Fluoride 274.203 ug/L , 1 274.2
- 40386GNC.XLS, water results . -
PNO-DVF-013, R2 8/30/95, 5:59 PM 000023
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Lockheed Analytical Services _ , . ~ log-in No.: 14838 -
' Quotation No.: Q400000-B
. SAF: B95-067 ..
. Document File No.: 0520596/0525596 .
BHC Document File No.:242
 SDG No.: LK4838 . .

CASE NARRATIVE
INORGANIC NON METALS ANALYSES

The routine calibration and quality contro! analyses performed for this batch include as
applicable: instrument tune (ICP/MS only), initial and continuing calibration verification, initial
and continuing calibration blanks, method blank(s), laboratory control sample(s), ICP
interference check samples (ICP only),” serial dilutions, analytical (post-digestion) spike
- samples, matrix spike (predigestion) samplels), duplicate sample(s).

Preparation and Analysis Requirements '

L One water sample was received for LK4838 and analyzed in batch 629 bh for selected
analytes as requested on the chain of custody. Quality control analysis was
performed on the following sample:

Client ID LAL # o Method
BOGO79 | L4838-5 | DUP, MS | 180.1 Turbidity

BOGO0O79 L4838-3 DUP, MS | 300.0 Chloride, Fluoride, Nitrate-Nitrogen,
‘ Nitrite-Nitrogen, Orthophosphate and Sulfate

BOGO079 | L4838-7 DUP, MS | 350.1 Ammonia -
BOGO79 L4838-4 DUP, MS | 353.2 Nitrate-Nitrite-Nitrogen
BOGO79 | L4838-6 DUP, MS | 9030 Sulfide |

Holding Time Requirements
o All samples were analyzed within the method specn‘lc holdlng times.

Method Blanks :
° The concentration levels of all the requested analytes in the method blank were below
the reporting detection limits.

Internal Quality Control

® ~ All Internal Quality Control were within_acceptance limits.
Kay McCann ~ ' - July 10, 1995 - s
Prepared By S Date bp 8,50
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- Chain-of-Custody Information

_ 40386GNC.NAR; Printed: 31-Aug-95, 12:39 pm
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Page 1 of &
Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST ke oms P
ata Turnaround
Collcclor Company Contact Telephone E Pnonfy
(e / A Zz‘? o R. E. Peterson (509) 372-9638 Normal
Project Dcsngnallon Sampling Location SAF No.
100-HR-3 Groundwater Samplmg, Round 9, Phase 1 100 H B95-067
Ice Chest No. Field Logbook No. Method of Shipment
S FZ - 760 Federal Express
Shipped To Offsite Property No. Bill of Lading/Air Bill No,
Lockheed Wq 7“ 0 *-'OJ\ al.t'),j j\ﬁa L{ba ; q ‘7
Possible Sample Hazards/Remarks Preservation
HNO, Cool 4°C | H,SO, Cool 4°C *1 H,SO, HNO, Cool 4°C HCi Cool 4°C
+ Type of Container G G P/G PIG P P/G P/G G P/G P
» ot
‘ ) No. of Container(s) 1 1 1 1 1 1 9 1 4 1 n%
Speciat Handling and/or Storage Volume 3 e
Maintain samplings between 2°C and 6°C. 500mL 500mL 500mL | 250mL 1L 1L 1L 500mL 1L 20mL ,_3: =
o ICP prorso) |NO:-NOs| Tusbidity [Sulfide '} Ammonia foross S5, I rriium  {Te99 | Activity 5
: Metals NO;, NO,, Sr-90, Sean o
SAMP.LE ANALYSIS (Unfilter- | po, U-2357238 - i 4
ed) : ’ )
Sample No. Matrix* Date Sampled Time Sampled B L LR T
|BoGo79 Cee . & DY ST ?37 \¢ Y el % N\e '3 = e e,
—= . . . SPECIAL INSTRUCTIONS " [ Matrixe
N OF P .ngn/Pnn_t Names *1 ZuAc+NaOH S - s
Relin uxshed B Date/Time Regeivgd By Date/Tyme /2 wr 6/245E SE = Sediment
} v As ?;'22" 259 6: Eé z js I,. : ) C éz :4, E ‘-{7 Sample analysis for phosphate, nitrate, and nitrite-by EPA 300. 0 and turbidity. by EPA :E - gme
‘%Lém—g————u—c — o 180.1 is being requested for information only. The ERC Contractor acknowledges that W = Water -
Religquis Y 4 — Date/Time [ (¢(r, Received DatefTime the 48-hour holding time will not-ge met. 9 :2:: o
. - Ap/a5 . 0( -1 DS = Drum Solids,
-%elinquis By ate/Time | Received By Date/Time 'l L,e 7‘€ ” P@ rTLe/ ¢ s 748 /ﬂbﬁ( {‘J V DL = Drum Liquids -
T = Tissue -
™ o o WI = Wipe
$Relingquished By Date/'l'xme eceived By Date/Time l} k aa)? 7/ WM €n 7 < 0‘4/ g {4// 7‘11/,‘? {-’ = l\;hui:il_ .
‘. = clation
' dumples. _ % Zomer
L ,LABORATORY Received By " Title Date/Tlme - : I
L. sEcTioN A~ = Secr 2{ ¢ C.. N4 C¢q %S JO ‘/Ub
JSFINAL SAMPLE\ ﬂ\sposal Method Disposed By Datel'ﬁme o
T> DISPOSITION | )

_%o-\

"




Supplemental Information
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a4/ E . m b u ‘ Control #: 95-0040

Sample Dlsposmon Record Revision #: -
- Date Initiated: 07/05/95

Section 1 - BACKGROUND R e T

SAF #: B95-067

OU: 100-HR-3 :

Project ID: 100-HR-3 LFI

Task ID: 6

Sampling Event: 100-HR-3 Groundwater Samphng-Phase 1
Laboratory: Quanterra/Lockheed

Project Coordinator: R. C. SMith

Task Manager: R. E. Peterson

Section 2 - SAMPLE INFORMATION
Number of Samples: 4 - Qunaterra; 2. - Lockheed |
ID Numbers: Q - B0OG041, B0OG042, BOG077 B0G078; L - B0G079, BOG080
Matrix: Water : ,
Collection Date: 06/27/95

Section 3 - ISSUE
Class: Validation Direction
~ NCR Number: N/A
Type: Temperature Excursion
Description: Samples were stored for twelve hours in a refngerator with temperatures of 7-8 degrem

Celcius.

N/A

NCR Validation (Print/Sign) , ‘ Date

Section 4 - DISPOSITION
Type: Use As Is
Description: With concurrence from R. E. Peterson, task lead, proceed with analyses and document

excursion with this SDR.

& St %4%/ s '- o fos
Project Coordinator (Print/Sfgn) ' ‘ o ' : : Date

ary /3 /es”
Task Manager (Print/Sign) - - X ' ' Date
—N/A | ‘ _ V
QA (Print/Sign) _ R o : Date
Section 5 - INSPECTION (Issue Class: Nonconformance Only) | ' . ”Ig
Inspection Number: . S R 6,770’
‘Inspection Results: - - L '\Dv\s..
)4{
N/A

Inspector (Print/Sign) _ - Date
' 000029

\




END OF PACKAGE
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DATA VALIDATION REPORT
for
100-HR-3 GROUNDWATER ROUND 9
- PHASE1
Radiochemistry Analysis
SDG LK4838-LAS
LATA VB403.86

- Bechtel Hanford Inc.
P.O. Box 969
Richland, Washington

" September 13, 1995
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100-HR-3 GROUNDWATER ROUND 9 PHASE 1
Data Validation Namative = -
INTRODUCTION

All samples in ' Sample Delivery Group (SDG) LK4838-LAS (VB403.86) were validated at ‘le'veI D as o
defined in the Data Validation Procedures for Radiochemical Analyses (WHC-SD-EN-SPP-001, Rev. 1)

The analyses were performed by Lockheed Analytical Services.

ANALYSES REQUESTED

See Table 1.

DATA QUALITY OBJECTIVES

Precision: Goals for precision were met.

Accuracy: Goals for accuracy were met.

Sample Result Verification: All sample results were supported in the raw data.

Detection Limits: | ~ Detection limit goals were met for all samplé results as specified
in the RCRA Facility Investigation/Corrective Measures Study
Work Plan for the 100-HR-3 Operable Unit, DOE/RL 88-36, Rev.
0. : '

Completeness: : The data packége was 100% ‘complet.e fér all requested analyses.

MAJOR DEFICIENCIES

No major deficiencies were identiﬁed.dﬁring data validation which required qualification of data as
unusable. ' '

MINOR DEFICIENCIES

No minor deficiencies were idéntiﬁed dunng data validation which required qualification of data as
estimated. | ' :

| 40386RADNAR; Printed: 11-Sep-95, 9:00am - '- 000002



LATA ID #: VB403.86

" Chain-of-Custody

Table 1

Analysis Request

SDG: LK4838-LAS

Sample Information

Analyses Requested

SAMPLE DATE

NO. COLLECTED

MATRIX| SAF

" FIELDQC
INFO

B0GO079 27-Jun-95

WATER |B95-067

Split of BOG041

Method References:
: Analysis

Strontium-90
U-235/238
Tritium
Tc-99
Activity Scan
Rad Screen

NoOoohsON =

Gross Alpha, Gross Beta

Method

LAL-91-SOP-0060
LAL-92-SOP-0196

_ LAL-91-SOP-0108

LAL-91-SOP-0066
LAL-91-SOP-0169
Lab Specific
Lab Specific

NOTES: (complete documentation of these notes can be found in the Supplemental Information Section of this report)

NOTE 1:

Samples were stored for twelve hours in a refrigerator with temperatufeg of 7-8 degrees Celsius.
See ROD 95-0040. The sample data is unaffected. '

“ NOTE 2:

The Rad Screen prior to offsite shipment was cancelled.

Printed 9/11/95, 8:40 AM

40386DST.XLS
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REFERENCES

WHC 1993, Data Validation Procedures for Radiochemical Analyses WHC SD-EN-SPP-001, Rev 1'1:
Westinghouse Hanford Company, Richland, Washington. -

DOE 1992, RCRA Facility Investigation/Corrective Measures Study Work Plan fOr' the J:OOrHRf;i .
Operable Unit, DOE/RL 88-36, Rev. 0, Department of Energy-Hanford, Richland, Washington. - ‘
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GLOSSARY OF VALIDATION APPLIED QUAI_]FIERS (RADIOCHEMIS’I'RY)

Quahﬁers which may be apphed by data validators in comphance with the procedures hereln are as'ﬁ_:~ |

follows.

uJ-

Indicates the constituent was analyzed for, but was not detected at a concentration above the
Minimum Detectable Activity (MDA). The concentration reported is the sample result corrected-
for sample aliquot size, dilution factors, and percent solids (in the case of solid matrices) by the
laboratory. The associated data should be considered usable for decision making purposes.

Indicates the constituent was analyzed for and was not detected at a concentration above the
Minimum Detectable Activity (MDA). Due to a quality control deficiency identified during data
validation, the result reported may not accurately reflect the sample concentration. The
assomated data should be considered usable for decision makmg purposes.

Indicates a constituent was analyzed for and detected. The associated value is estlmated due to -
a quality control deficiency identified during validation. The data should be considered usable
for decision making purposes.

Indicates the constituent was analyzed for.arlld detected; however, due to an identified quality
control deficiency the data should be considered unusable for decision making purposes.

Indicates the constituent was analyzed for and not detected; however, due to an identified quality
control deficiency the data should be considered unusable for decision making purposes.

7_40386RAD.NA1‘{; Printed: 11-Sep95, 8:58am - | 000005



GLOSSARY OF LABORATORY APPLIED QUALIFIERS

Qualifiers which may be applled by the laboratory in comphance w1th apphcable requlrements are as
follows. : - 4
Commonly used laboratory radiochemistry qualifiers:

U- Indicates the analyte was analyzed for but not detected in the sample:
J- Indicates the value reported is estimated due to the presence of interference.
C- lizdicates the presence of high TDS in the sample requiring a reduction of the sample size . which

increased the MDA.

. 40386RAD.NAR; Printed: 12-Sep-95, 1:04 pm o | 000006



Qualification Summary Table
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: Qualification Summary Table

Radiochemistry

ANALYTE | TYPE |QUALIFIER SAMPLES DQO
AFFECTED

"REASON

No qualifiers were added by validator.

Comments:

1. Sample was stored for 12 hours in a refrigerator with temperatures of 7-8
.degrees Celsius. Sample data is unaffected.

2. Sample B0GO079 is a split of BOG041. The field split will be evaluated in SDG# W0607- QES
(LATA ID #VB403.91).

3. The "U" qualifers added to the Data Summary Tables and Form 1s are laboratory concentratlon

qualifiers to indicate that the results are <MDA and have not been applied as a result of validation.

Printed 9/4/95, 8:22 : 40386QLS.XLS
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Data Summary Table
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9/4/95, 8:37

W 0 n TS
il o
ﬁ " !

el Al ia e il
I IdiocemsTRY
DATA SUMMARY TABLE
LATA ID#: VB403.86 HEIS #| B0GO079
) Date:| 27-Jun-95
Matrix:y WATER
Constituent CAS # Units | Results Q|
Gross Alpha ALPHA| pCilL 13| U |
Gross Beta BETA| pCilL .51
Tritium 10028-17-8|. pCi/L 520
Technetium-99 14133-76-7| pCilL 53 U
Strontium-90 10098-97-2| pCi/lL -0.14] U
Uranium-233/234 U-233/234] pCilL 1.47
Uranium-235 15117-96-1| pCi/lL 0.45
Uranium-238 U-238| pCilL 1.05

Shaded areas indicate changes by the validator.

40386DST.XLS, RADIOCHEMISTRY
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Sample Results (Form I's)
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LOCKHEED ANALYTICAL SERVICES
RAD DATA REPORT (ra01)
Bechtel ‘Hanford,-Inc. * Richland, WA

Bechtel Hanford Project (Project BECHTEL-HANFORD)

Client Sample ID: BOGO79 } LAL Sample ID: L4838-8
Date Collected: 27-JUN-95 ' © . Date Received: 29-JUN-95

Matrix: Water . o Login Number: L4838

Gross Alpha 19-JUL-95 GR ALP/BETA LAL-0060_24940 1.3 1.4 2.3 c pcist ¢
Gross Beta 19-JUL-95 GR ALP/BETA LAL-0060 24940 5.1 1.7 2.4 pCi/L
Total radio-strontium 11-JUL-95 SR-90 LAL-0196_24941 -0.14 0.52 0.92 pCi/L
u-233/4 12-JUL-95 U-1SOTOPIC LALT0108_24942 1.47 0.38 0.17 BCi/L
u-235 12-JUL-95 U-1SOTOPIC LAL-0108_24942 0.45 0.21 0.11 pCi/L

1.05 0.32 0.17 pCi/L

u-238 12-JUL-95 U-1SOTOPIC LAL-0108_24942

Page 2 /B»ﬂ’e/
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LOCKHEED ANALYTICAL SERVICES
RAD DATA REPORT (raO1)
Bechtel Hanford, Inc. * Richland, WA

Bechtel Hanford Project (Project BECHTEL-HANFORD)

Client Sample ID: BOGO79 LAL Sample ID: L4838-17
Date Collected:  27-JUN-95 . : . Date Received: 29-JUN-95
Matrix: Water ] ‘ o Login Number: L4838

H-3 : 21-JUL-95 TRITIUM(H3) LAL-0066_24943 520 240 250 . pCi/L

- - 000013 /39(



LOCKHEED ANALYTICAL SERVICES
RAD DATA REPORT (ra01)
Bechtel Hanford, .Inc. * Richland, WA

Bechtel Hanford Project (Project BECHTEL-HANFORD)

Client Sample ID: BOGO79 _ LAL sample ID: L4838-18
Date Collected:  27-JUN-95 ' Date Received: 29-JUN-95
Matrix: Water . : Login Number: L4838

Tc-99 19-JUL-95 TC-99 LAL-0169_24944 5.3 8:6 10. o pcist A

page 4 000014 ;



Checklist
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E:E U&rﬂ RADIOCHEMISTRY
DATA VALIDATION CHECKLIST

VALIDATION
LEVEL:

B

c

VALIDATION

D WHC-CM-5-3, Rev. 0

[ZIWHC-SD EN-SPP-001, Rev 1

PROCEDURE:
PROJECT: 100-HR-3 .| . 4% SDG: LK4838-LAS
- ALY ' -
VALIDATOR: A FREIER ' 9 LATA NO VB403.86 DATE 30-Aug-95
REVIEWER: BJ MORRIS &1~ {LAB: LAS CASE N/A

B95- 067

QAPP NO:

' TP-010 RO

WHC-SD-COT8H-

ANALYSES REQU ESTED

E Gross Beta
LAL-91-SOP-0060

EI Gross Alpha
LAL-91-SOP-0060

IZI Tritium

LAL-91-SOP-0066

IZI Strontium-90
LAL-91-SOP-0196

EI Technetium-99
LAL-91-SOP-0169

EI U-235/238
LAL-91-SOP-0108

SAMPLE NO. MATRIX

COMMENTS:

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Is technical verification documentation present?

Is a case narrative present?

2. HOLDING TIMES
Are sample holding times acceptable?
Are samples preserved correctly?

YES NO N/A

X
x4

YES NO N/A

X g4
LIREpE

See HOLDING TIME SUMMARY form

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS '
Were instruments/detectors calibrated within one year of sample analysis?

Are initial calibrations acceptable?
Are standards NIST traceable?
Are standards acceptable?

Comments:

YES NO N/A

X
X ]
X

1
X U

Calibration of instruments/detectors was not performed within one year of sample analysis,

however continuing calibration data is acceptable. Therefore, no'qualifiers are assigned.

PNO-DVF-015, R2

40386RAD.XLS, Checklist
9/4/95, 7:33
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4. CONTINUING CALIBRATION
Background checked at proper frequency?
Background check acceptable? '
Efficiency checked at proper frequency?
Efficiency check acceptable?

Calibration check staﬁdards NIST traceabie?

Calibration check standards acceptable? .

" # "EATA RADIOCHEMISTRY
DATA VALIDATION CHECKLIST

=25
D 3 | -

i EEE
COo00C
] ] | ] e

5. BLANKS

Were method blanks analyzed?
Are the method blanks free of analytes?
Were method blank results acceptable?

Validation calculation/transcription checks were performed and are acceptable.

If NO(s) are checked, see CALIBRATION DATA SUMMARY form

If NO(s) are checked, see BLANK DATA SUMMARY form

6. ACCURACY

Were spike samples analyzed at the proper frequency?

Are all spike saimple recoveries acceptable?

Were laboratory control standards (LCS)'anaIyzed at the proper frequency?
Are all LCS recoveries acceptable? .

Was a tracer/chemical carrier added?

Was the tracer/chemical carrier recovery acceptable?

Are standard sources traceable? |

Are standards acceptable?

Validation calculation checks were performed and are acceptable.

YES NO N/A

[x]
L
L

FEEEEEEE
]
DoC000000

If NO(s) are ch’éékéd, see ACCURACY DATA SUMMARY form

7. PRECISION

Were laboratory _duplicates analyzed at the brobér frequency?
Are all duplicate RPD values acceptable?

Validation calculation checks were performed and are accéptable.

If NO(s) are checked, see PRECISION DATA SUMMARY form

PNO-DVF-015, R2

. 40386RAD.XLS, Checklist
8/30/95, 15:20
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9618

} ta ﬁ

e %’rﬁ'ﬁ\ RADIOCHEMISTRY
DATA VALIDATION CHECKLIST B o -
8. FIELD QC SAMPLES | YES NO-NA
Were field QC samples (field/trip blanks, duplicates, splits, performahce audit)‘identified? " , [ZI D D o
Are field/trip blank resuits acceptable? (see Blank Data Summary form) o | |
Are field duplicate RPD values acceptable? (see Field QC calculations)

Are field split RPD values acceptable? (see Field QC calCulations)

Oood
[ ] .
§ 3] B3] 3]

Are performance audit sample results acceptable?

Comments: The following field split was identified: B0G041/B0GO079.

The split sample results are evaluated in SDG W0607-QES (VB403.91).

9. REPORTED RESULTS AND DETECTION LIMITS A
Are results reported for all requested analyses? o EI D D |
Are all results supported in the raw data? - ' ' lz'
Are results calculated properly? _ [zl
Do MDAs meet the RDLs? ]
Validation calculation checks were performed and are acceptable. [zl

Comments:

VALIDATION SUMMAR

For deficiencies (major and minor) and comments, please refer to the Qualification Summary Table.

- 40386RAD.XLS, Checklist .
PNO-DVF-015, R2 9/4/95, 8:26 ‘ _ 000018
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/ :i RADIOCHEMISTRY

DATA VALIDATION CHECKLIST
HOLDING TlME SUMMARY - | . .
SDG: LKA4838-LAS VALIDATOR: A FREIER DATE: __ 30-Aug-95 = .. "
PROJECT: 100-HR-3 REVIEWER: BJ MORRIS _ |LATANO.: VB403.86
| | PREP |Required |ANALYSIS|Required| |
MATRIX DATE PREP | ANALYSIS | HT HT | . 'HT | HT. |vAL
HEIS-SN_| CODE_|ANALYSIS [COLLECTED| DATE DATE (days) | (days) | (days) | (days) | @
BOGO79 WATER |GrossAipha| 27-Jun-95 N/A 19-Jul-95 nA | 180 22 180" . |NONE
BOGO79 WATER |Gross Beta{ 27-Jun-95 N/A 19-Jul-95 N/A - 180 22 180 |NONE
BOGO79 WATER |Strontium | 27-Jun-95 N/A 11-Jul-95 N/A 180 14 180 * |NONE
BOGO79 WATER |U-23314 | 27-Jun-s5 N/A 12-Jul-95 NA - | 180 15 180 |NoNE
BOGO79 WATER |U-235 27-Jun-85 NA - | 12-Jul-e5 N/A 180 15 180 |NONE
BOGO79 WATER |U-238 -27-Jun-95 N/A 12-Jul-95 N/A 180 15 180 |NONE
BOGO79 WATER |Tritium 27-Jun-95 N/A 21-Jul95 | NA | 180 24 180 |NONE
BOGO79 WATER |Tc-99 27-Jun-95 N/A 19-Jul-95 N/A 180 22 180  |NONE
40386RAD.XLS, HOLD TIME 000019

PNO-DVF-015, R2
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% E 3128, 1044 raviocuemisTRY
CALCULATION SPREADSHEET

MATRIX SPIKE RECOVERY (MS)
SDG: LK4838-LAS ‘ ‘

: Date: 30-Aug-95.
LATA No.: VB403.86 - * Validator; A FREIER'
Spike _ .
4 Sample Sample ~ Spike : —
Analyte Sample ID Result ~  Result Added %R -
Gross Alpha BOG079 38 1.26 -36.60 - 100% ‘
Gross Beta BOGO79 406 5.09 37.80 94%
Tritium BOGO079 3950 524 3600 95%
- 40386RAD.XLS, MS %R 00 U. 030
PNO-DVF-015, R2

8/30/95, 15:23




%ﬁ HFH ﬁ*%lk RADIOCHEMISTRY
CALCULATION SPREADSHEET

PERCENT RECOVERY (LCS)

SDG: LK4838-LAS

LATA No.: VB403.86 -

" Date: 30-Aug-95

Validator: A'FREIER

Analyte Observed value True value
Gross Alpha - | 374 39.2
Gross Beta ) 43.4. 42.6
Strontium 53.3 52.0
U-233/34 26.5 28.7
Tritium 1980 2270
Technetium-99 1330 1120

%R

5%
102%

103%
92%
87%

119%

PNO-DVF-015, R2

40386RAD.XLS, LCS %R

8/30/95, 15:23
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RADIOCHEMISTRY

CALCU LATION SPREADSHEET

SDG: LK4838-LAS

RELATIVE PERCENT DIFFERENCE.

LATA No.: VB403.86

~ Date: 30-Aug-95 |
© Validator: AFREIER | @ -

PNO-DVF-015, R2

40386RAD.XLS, RPD

8/30/95, 15:24

Original | ' :

4 : (Sample) Duplicate S

Analyte Sample ID . concentration concentration RPD

Gross Alpha B0G079 1.26 0.755 50.1%

Gross Beta BOGO079 5.09 5.43 6.46%

Strontium BOGO79 .~ -0.139 -0.239 '52.9%
U-233/34 BOGOTS . 1.47 1.41 417%

Tritium B0G079 524 588 11.5%

Technetium-99 BOGO079 5.27 | 9.74 59.6%

000022
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% LA TA RADIOCHEMISTRY

CALCULATION SPREADSHEET

SDG: LK4838-LAS

MINIMUM DETECTABLE ACTIVITY (MDA)

LATA No.: VB403.86

' Date: 30-AUgS |

~ Validator: A FREIER

Bkgrnd
counts/
min {cpm)
or Count Tracer/ e
. StdDev time for - Carrier ) . ‘Sample -
of bkgrnd assoc. Detector Ingrowth recovery Decay Chemical volume MDA
Analyte Sample ID (cpm) sample  Efficiency corr. factor factor factor yield factor (Lorg) -pCilL
Uranium-233/34 B0OGO79 0.006 480 0.20 1.00 0.99 1.00 100 0.20 ' 0.188
Gross Alpha BOGO79 0.05 100 0.12 1.00 1.00 1 .00 1.00 0.22 226
Gross Beta BOGO79 1.08 100 0.42 1.00 1.00 1.00 1.00 0.22 244
Strontium BOGO79 1.00 150 0.4 1.07 0.83 1.00 1.00 050 092 .
Technetium-89 BOGO79 255 30 -0.83 1.00 0.78 1.00 1.00 0.10 10.10
Tritium BOGO79 - 0.87 20 0.20 1.00 1.00 " 1.00 1.00 0.01 249

PNO-DVF-015, R2

40386RAD.XLS, MDA

9M2/95,13.08
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bkl g %_EA@# { RADIOCHEMISTRY

CALCULATION SPREADSHEET

SDG: LK4838-LAS

LATA No.: VB403.86

RESULTS CALCULATION GROSS ALPHA/BETA AND TRITIUM

Déte: 30-Aug-95 -
Validator: A FREIER

PNO-DVF-015, R2

9/12/95, 13:09

40386RAD.XLS, ALPHA, BETA & TRITIUM

Activity of
Gross . alpha .
- Counts Background fraction Sample
per Counts in beta Detector volume Result
Analyte minute per minute channel Efficiency (Lorg) pCi/lL -
Gross Alpha .0.12 0.05 1.00 0.12 = 0.22 1.3
Gross Beta $2.08 1.03 1.00 0.42 - 0.22 5.2
Tritium 3.19 0.87 1.00 0.20 0.01 533
000024




% 'Y ATA RADIOCHEMISTRY
' ‘CALCULATION SPREADSHEET

RESULTS CALCULATION TOTAL STRONTIUM

SDG: LK4838-LAS
LATA No.: VB403.86

Date: 30-Aug-95

. Validator: AFREIER |

Gross - . . A
Counts Background  Ingrowth Carrier ' Strontium  Sample D
per Counts per  correction  Detector recovery decay _volume " |- Result
Analyte minute- . minute Factor Efficiency factor factor (Lorg) pCi/L
Strontium : 0.95 1.00 . 1.07 0.44 0.83 1.00 0.50 -0.12

40386RAD.XLS, Sr-TOTAL
PNO-DVF-015, R2 0/12/95, 13:09
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- i RADIOCHEMISTRY
CALCULATION SPREADSHEET

RESULTS CALCULATION TECHNETIUM-99
SDG: LK4838-LAS - S Date: 30-Aug-95 -
LATA No.: VB403.86 Validator: A FREIER_
Gross ,
Counts .Background ' Carrier Sample. : o
per Counts per Detector recovery - volume I Resuit
Analyte minute minute Efficiency factor (L or g) pCi/L
Technetium-99 . 330 2.55 0.83 0.78 0.10 - 52
000026

. 40386RAD.XLS, Tc-99
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TAYIe!
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. 1631
1Y TEe PATA RADIOCHEMISTRY
CALCULATION SPREADSHEET

RESULTS CALCULATION ALPHA SPEC ISOT'OPES.-
SDG: LK4838-LAS - o Date: 30-Aug-95-

LATA No.: VB403.86 , _Validator: AFREIER - _—
Gross .
Counts . Background : Tracer Sample : =
-per Counts per Detector recovery - - volume Result

Analyte minute minute Efficiency factor (L org) pCi/L
U-233/234 . 014 '0.01 0.20 0.99 0.20 1.47
40386RAD.XLS, ALPHA SPEC 00002~

PNO-DVF-015, R2 9/12/95, 13:11
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Lockheed Analytical Serwces o "~ Log-in No.:. L4838
' - Quotation ‘No.: Q400000-B.. .
L ' SAF: -B95-067 - -
Document File No.: 0520596/0525596 -
' BHC Document File No.:242 - -
SDG No.: LK4838

CASE NARRATIVE.
RADIOCHEMICAL ANALYSES

The routine calibration and quality control analyses performed for this batch include as
applicable: instrument calibration, initial and continuing calibration verification, quench
monitoring standards, instrument background analysis, method blanks, yleld tracer, laboratory
control samples, matrix spike samples, duplrcate samples.

Holding Time Requirements
All holding times were met.

Chemical recoveries and MDAs can be found on the preparation and calculation spreadsheets,
respectively, of the attached raw data for each method.

Analytrcal Method Gross Alpha Beta

The gross alpha beta analysis was performed using Standard Operatlng Procedure {SOP), LAL-
91-SOP-0060. All samples were analyzed in workgroup #24940. No problems were
encountered during preparation or analysis. All QC criteria were met and no reanalyses were
performed.

Analytical Method Strontium-90

The strontium-90 analysis was performed using SOP, LAL-91-SOP-0196. All samples were
analyzed in workgroup #24941.. No problems were encountered during preparation or
analysis. All QC criteria were met and no reanalyses were performed.

Analytical Method Technetium-99

The technetium-99 analysis was performed using SOP, LAL-91-SOP-0169. All samples were
analyzed in workgroup #24944. No problems were encountered during preparation or
analysis. All QC. criteria were met and no reanalyses.were performed, with the following
exception: The low LCS tracer chemical yield was elevating the LCS recovery out of limits;
therefore, the average batch chemical yield was used, preventing an out-of-limits LCS.

Analy’tical Method Tritium

The tritium analysrs was performed usmg SOP LAL-91-SOP-0066. All samples were analyzed
in workgroup #24943. No problems were encountered during preparatron or analy5|s AllQC -
.criteria were met and no reanalyses were performed

000029 01t
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Lockheed Analytical Services o : Log‘-'iano.:,. 1.4838.
: Quotation No.:- Q400000-B..

| . SAF: B95-067 -
Document File No.: 0520596/0525596 = -
BHC Document File No.:242 = -~

Analytical Method Uranium Isotopic

The uranium isotopic analysis was performed using SOP, LAL-91-SOP-0108." All sa}hp'Ies
were analyzed in workgroup #24942. No problems were encountered during preparation or
analysis. All QC criteria were met and no reanalyses were performed.

Yvonne M. Jacoby ' July 26, 1995
Prepared By S Date
000030
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Page 1_of X
Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST Te 45
ata Turnaround
Collector Company Contact Telephone E Priority
k ( <€ / /Q Z 220 R. E. Peterson (509) 372-9638 Normal
'Project Designation - Sampling Location SAF No.
100-HR-3 Groundwater Samplmg, Round 9, Phase 1 100 H B95-067
Ice Chest No. Pield Logbook No. Method of Shipment
S FZ - /o2 Federal Express
Shipped To Offsite Property No. Bill of Lading/Air Bill No. —~
Locklieed Was-0-0204-3% A0 He23- 299
Possible Sample Hazards/Remarks Preservation j
HNO, Cool 4°C H,SO, Cool 4°C *1 H,SO, HNO, Cool 4°C HCI Cooi 4°C -
+ Type of Container G G P/G PIG P | pG P/G G P/G r H>
Pz
No. of Container(s) 1 1 1 1 1 1 9 _ 1 4 1 = :f:;
Special Handling and/or Storage Volume e Ay
Maintain samplings between 2°C and 6°C 500mL 500mL 500mL 250mL 1L 1L 1L 500mL 1L 20mL #
‘ ICP l’}”gf‘s%c’ " |NO, - NO, | Turbidgity [Sulfide  fAmmonia f Gross ‘;il"a":’" Tetium | Tc-99 Activity G
. Metals NG, NO,, Sr-90, Scan
SAMPLE ANALYSIS (Unfilter- | po, U-235/238
ed) : .
Sample No. Matrix* Date Sampled Time Sampled B T T o
‘BOGO79 Ce . & DYy > P37 \Va < 1 Yo\ ’ \‘ = Ve 5(7
S . . SPECIAL INSTRUCTIONS " f Matrix®
CHAIN OF ?QS:SESSIQN; Sign/Print Names *] ZnAc+NaOH S = soil
Relinquished B . Date/Time Recgiugd By Date/Timg / 1 wy &/AVGE SE = Sediment
1 7 Y A6 il'ZZr- > / ) & nbe (-{5  Sample analysis for phosphate, nitrate, and nitrite by EPA 300. 0 and turbidity. by EPA gg - gﬁ:ﬂie
Relin Dot e/Txme l Recered Date I'I‘me 180.1 is being requested for information only. The ERC Contractor acknowledges that (\;l = \g{-ler :
/ 4o the 48-hour holding time will no!-be met. A A;i .
F) lfapy 6/25/45 _ | DS = Drum Sorids
~§elmquls By T Date/Time Received By Date/Time T }19 7’34, ,7@ reATese s OLT 0( /’,3@7(0 fo V DL = Do Liguids -
T = Tissue -
Y , . 7 o o | Wi = wipe
Relinquished By Date/ Time Received By Date/Time [~ hoars, brtneen 1% cud 7z, t(ﬂ/ 7“7" E RN Hinh A
c . . |V = Vegetation -
v e a/nﬁ (57 . {X = Other,
IN\LABORATORY. " | Received By Title Date/Tlme T
SECTION (/U [, C v K / Y
” : A~ bW, eyt > Gy %S [o /ub
INAL SAMPL%ESP;;} Method [ Disposed By Dale/T ime |
DISPOSITION Ny \;,f N

N\ =
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Interoffice Memorandum | o . ?jc.:’,:~-’; ;

. Subject Code: 5850

Envnronmental _ R o ' e .:'
Restoration E RC T o | : 'L?L No. 22192 - “.(«;
Contractor eam o _ oo A _‘ e T

™ W.S.Thompson ~ N3-06 DATE:  Jupe 13, 1995

~copEs: R L. Biggerstaff  H4-91 FROM: G K. De Mers@
. Radiological Controls

N3-06/376-2764

sumect: 1995 Round 9 sampling for 100-HR-3

~ There is no need to perform total activities prior to offsite shipment to NRC licensed labs of
samples taken from the attached list of wells.

All except one of the wells listed in the attachment were reviewed for radiological content based -
on the previous 4 years of sampling data. No well listed has a g activity in excess of 100,000
pCi/l (<.1 uCi/sample based on a 1 liter sample size) nor any o activity in excess of 10,000 pCi/l
(< .01 uCi/l based on a 1 liter sample). All wells show activities < 2,000 pCi/gm (< 2 nCi/gm
D.O.T. limit). The highest activity in recent samples is 773 pCi/l 8 and 50 pCi/l a.

The remaining wells are in locations that do not provide a credible path whereby they could
become contaminated at the above listed levels.

Radiological monitoring during sampling will only be required if the wells are located in
radiological areas or if the wells themselves are labeled with radiological stickers.
Monitoring requirements for down hole work such as pump removal will be determined based on"
the history of each well on a case by case basis. :

skd

;}Mg

0r
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_:nﬁ Fi;aw ﬂ giﬁ@ Control #: 95-0040

Sample Dlsposmon Record Revision #:
. Date Initiated: 07/05/95

Section 1 - BACKGROUND
SAF #: B95-067
OU: 100-HR-3
Project ID: 100-HR-3 LFI
Task ID: 6
Sampling Event: 100-HR-3 Groundwater Samplmg—Phase 1
Laboratory: Quanterra/Lockheed , ‘
Project Coordinator: R. C. SMith
Task Manager: R. E. Peterson

Section 2 - SAMPLE INFORMATION
Number of Samples: 4 - Qunaterra; 2 - Lockheed
ID Numbers: Q - B0G041, B0G042, BOG077 B0GO78; L - BOG079 BOG080
Matrix: Water
Collection Date: 06/27/95

Section 3 - ISSUE
Class: Validation Direction
NCR Number: N/A
Type: Temperature Excursion
Description: Samples were stored for twelve hours in a refrigerator with temperatures of 7-8 degrees

Celcius.

—N/A '
NCR Validation (Print/Sign) o ' - Date

Section 4 - DISPOSITION.

Type: Use As Is :
Description: With concurrence from R. E. Peterson, task lead, proceed with analyses and document

excursion with this SDR.

R. C. Smith/- | /%//%/ a : '7////75

Project Coordinator (Prmt/S B ' R Date
__R.E. Peterson @L%/ZQN _ - : 7//3/%/
Task Manager (Print/Sign) = - =~ R : Date
_N/A_ o _ | ,
QA (Print/Sign) = . | - Date
Section § - INSPECTION (Issue Class: Nonconformance Only)

Inspection Number: ' :

‘Inspection Results:

o014

N/A ' _ . : N }

Inspector (Print/Sign) - - - Date
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